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PREFACE. 


The  importance  of  Arithmetic  as  a  branch  of  instruction  is  uni- 
versally admitted ;  but,  until  a  comparatively  recent  period,  the 
results  of  teaching  it  were  very  unsatisfactory,  and  not  at  all  com- 
mensurate with  the  time  usually  devoted  to  it  in  our  schools.  This 
was  not  owing  to  any  inherent  difficulty  in  the  subject  itself,  but  to 
the  method  of  teaching  it.  The  rule  was  stated  first,  an  example 
illustrating  the  rule  followed,  and  the  reason  of  it  came  last.  Now 
exactly  the  reverse  of  this  is  adopted  by  all  good  teachers.  The 
examples  and  illustrations  precede  and  lead  up  to  the  enunciation 
of  the  rule,  whenever  a  rule  is  considered  necessary.  But  while  the 
method  of  teaching  Arithmetic  has  undergone  a  complete  change, 
no  corresponding  change  has  taken  place  in  our  elementary  text- 
books.   To  remedy  this  defect  the  following  pages  have  been  written. 

We  would  call  attention  to  the  general  features  of  the  work  : — 

1.  The  Unitary  System.— In  all  our  best  schools  this  system 
has  already  superseded  the  cumbrous  and  illogical  methods  of  our 
ordinary  text-books.  Its  advantages  are  so  great  that  it  must  soon 
become  universal.  It  has  been  defined  as  a  method  of  solving  arith- 
metical problems  independently  of  rules  by  reasoning  out  each  step 
of  the  solution  from  some  previous  one,  until,  jhy  a  series  of  deduc- 
tions, the  result  sought  is  obtained.  This  system  trains  the  pupils 
to  habits  of  neatness,  exactness,  and  to  logical  habits  of  thought ; 
but  its  chief  advantage  is  its  extreme  simplicity,  dispensing  with 
set  rules,  and  enabling  the  pupil  to  solve  problems  in  Simple  and 
Compound  Proportion,  Simple  and  Compound  Interest,  Percentages, 
Profit  and  Loss,  Partnership,  etc.,  by  one  uniform,  elegant,  and 
simple  process. 

2.  Akranoement.— The  different  subjects  have  been  arranged 
with  rofcronco  to  their  importance  and  their  simplicity ;  the  less 
difficult  and  more  practical  first,  and  the  more  intricate  and  less 
important  afterwards.  Thus,  problems  in  Canadian  Money,  Bills, 
etc.,  have  been  introduced  immediately  after  Division,  as  being  of 
greater  impfjrtanco  than  any  other  subject,  within  the  range  of  the 
pupils'  ability,  at  that  stage  of  their  progress. 

H.  Oral  Exeri.'LSEs.— Each  subject  has  been  elucidated  by  Oral 
£xerci»es  leading  up  to  written  work.    This  arrangement  will  assist 
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vu.  I'll,...  ...  ..ii .,  .i.p  .V.  i..o  reasons  foi  i..<  ...v  ^...^v.^^ ....(... >yGd, and, to 

a  certaiu  extent,  niaku  him  tho  author  of  his  own  definitions  and  rules. 

4.  KULE8.— The  rule  is  given  as  a  convenient  summary  of  the 
methods  employed  in  the  solutions  of  the  examples  which  precede 
it.  The  aim  has  been  to  lead  the  pupil  to  derive  his  own  methods 
of  operation. 

5.  EXKIICISES — Special  caro  has  been  taken  in  framing  and  selec- 
ting the  exercises  for  the  different  sections  in  order  to  obtain  such 
as  will  not  only  evolve  thought  on  the  part  of  the  pupil,  but  more 
especially  prepare  him  for  the  husinoss  relations  of  life. 

Toro7ilo,  May,  1878. 


PREFACE  TO  THE  NEW  EDITION. 
This  New  Edition  has  the  following  improvement 

1.  It  is  printed  on  better  paper,  in  largo  and  clear  tyinj,  thus  ren- 
dering the  appearance  of  the  pages  more  attractive. 

2.  It  has  been  carefully  and  thorou<^hly  revised.  To  every  chap- 
ter additional  exercises  have  been  added.  Illustrative  diagrams 
have  been  introduced,  which  it  is  hoped  will  simplify  the  teaching  of 
the  different  subjects.    This  is  more  especially  the  case  in  Fractions. 

8.  The  part  that  treats  of  Ck>mmercial  Arithmetic  has  been  re- 
written, re-arranged  and  enlarged. 

4.  The  short  chapter  on  Measurement  in  former  editions  has  been 
superseded  l»y  a  new  chapter  on  Mensuration,  with  diagrams  indi- 
cating the  method  of  teaching  tliat  subject. 

5.  There  has  been  addisd  a  new  chapter  on  the  Metric  System, 
with  illustrative  examples,  exercise?,  and  easy  methods  of  dmnging 
Metric  measurements  into  those  at  present  in  use. 

During  the  seventeen  years  that  have  elapsed  siim-  un  jiiiMica- 
tion  f)f  the  first  edition  of  this  book  part  of  the  daily  duties  of  the 
autliors  has  been  to  examine  an<l  illustrate  the  best  methods  of 
teaching  Arithmetic,  and  the  experience  of  those  years  has  not 
enabled  them  to  find  any  better  methods  than  those  recommended 
in  the  following  pages. 

Thanking  their  fellow-teachers  for  the  cordial  reception  given  to 
previous  editions,  this  New  Editit.n  is  sent  forth  with  the  earnest 
desire  that  it  may  meet  with  their  approbation,  that  it  may  lighten 
their  labor,  and  aid  them  in  teaching  the  subject  of  which  it  treats. 

Toronto^  November,  1895. 
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ELEMENTARY  ARITHMETIC 

ON   THE 

UNITARY  SYSTEM. 


CHAPTER  I. 


Section  I.— Definitions ;    Notation   and    Numera- 
tion. 

1 .  Arithmetic  is  the  science  of  numbers  and  the  art  of 
computing  by  them. 

2.  A  Unit  is  a  single  thing*  regarded  as  a  whole ;  as 
one,  one  boy,  one  dollar,  one  cent. 

In  counting  eggs  in  a  nest,  the  unit  is  an  egg. 

In  selling  eggs  by  the  dozen,  the  unit  is  a  dozen. 

In  selling  bricks  by  the  thousand,  the  unit  is  a  thousand. 

The  unit,  is,  therefore,  the  standard  by  which  we  count. 

3.  A  Number  is  a  unit  or  a  collection  of  units,  and 
is  the  answer  to  the  question,  "How  many?"  owe  dollar 
is  a  unit ;  five  dollars  is  a  collection  of  units. 

4.  In  common  arithmetic,  all  numbers  are  expressed 
by  means  of  the  significant  figures 

123456789 
called  one,  ttoo,  three,  four,  five,  six,  seven,  eight,  nine, 
and  the  figure  0,  which  is  called  a  cipher  or  naught,  a.nd 
which  has  no  value  in  itself. 

5.  Numbers  are  considered  as  being  either  Abstract 
or  Concrete. 


1:  KLLMI   \  I   \  i.'N       \  'i  Mi\n,l  !<•. 

A  Concrete  Nurabo.    ..    ...    ..pi  li   i  lo  n  p^r- 

unit ;  as  5  metiy  G  horses,  U  dollars. 

An  Abstract  Number  is  one  not  applied  to  any  par- 
ticular unit ;  as  3.  G.  8. 

Exercise  i. 

1.  How  many  units  in  5  ?     In  5  books?     In  9  pencils? 

2.  What  is  the  unit  of  5  ?     Of  5  books  ?     Of  3  balls  ? 

3.  State  whi?-li  mt"  •.hcf...M.t  ...u|   which  (-"•/•"'.»,.  of  tho 
following  numbers  : 

6,  7,  8  books,  U  men,  3,  4,  5  apples,  2,  1  cent. 

4.  What  is  the  unit  of  8  miles?    9  miles?   7  ?  6  cents? 
r> .  Which  numbers  have  the  same  unit  in  the  following" : — 

3  apples,  7  apples,  4  boys,  7,  6  apples,  9  boys,  2  cents,  4 
girls,  5  cents,  i),  8,  5  girls. 


NOTATION  AND  NUMERATION 

The  Arabic  System. 

6.  Notation  is  the  -nf  .t"  wvitin.r  ,-,,  figures  any  num- 
ber expressed  in  word> 

7.  Numeration  is  the  art  oi  reading  in  words  any 
number  cx})n'ssed  in  figures. 

8.  All  Numbers  can  be  expressed  in  figures  by  means 
of  the  nine  significant  figures  and  naught,  as  follows  : — 

1.  All  whole  numbers  imder  ten  are  expressed 

by  means  of  the  nine  significant  figures. 

2.  The  value  of  any  figure  is  increased  ten- 

fold by  writing  a  figure  on  the  right  of  it 

It  follows  that 

I.  Ten  may  be  expressed  by  wiiiiug  1  and  u  un  a.- 
right,  thus,  10;  for  the  value  of  the  I  is  increased 
ten-fold  by  the  naught  which  follows  it 
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Similarly, 
Timyity,  Thirty,  Forty,  Fifty,  Sixty,  Seventy,  Eighty, 
Ninety  may  be  expressed  thus  : 

20,  30,  40,  50,  60,  70,  80,  90,  respectively. 

2.  Numbers  between  ten  and  twenty,  between 
twenty  and  thirty,  etc.,  may  be  expressed  by 
an  application  of  the  preceding  statements,  thus  : 

Ex.  Express  in  figures  the  number  seventy-eight. 

We  have  first  to  express  the  number  seventy,  and  as 
seventy  is  ten  times  seven,  we  write  down  7  and  then 
make  it  seventy  by  writing  some  other  figure  after  it. 
Now,  we  might  use  a  cipher  for  this  purpose,  but  since 
we  have  to  express  eight  besides  seventy,  we  write  an 
8  after  the  7,  and  then  read  the  figures  as  seventy -eight. 

Note. — The  principle  of  forming  and  expressing  numbers  shonld 
be  illustrated  by  making  bundles  of  wooden  splints,  ten  in  each 
bundle,  and  then  making  bundles  of  hundreds  by  taking  for  each 
hundred  ten  bundles  of  ten  each,  and  so  on. 

Exercise  ii. 
Write  in  figures : 

1.  Seven  ;  nine  ;  four  ;  two. 

2.  Thirty-six  ;  eighty-four ;  twenty  ;  sixty-nine. 

3.  Forty-four ;  seventy ;  ninety-six  ;  sixteen. 

4.  Fourteen  ;  twelve  ;  thirty-nine  ;  fifty-six. 

5.  Write  as  one  number_, 

four  tens  and  eight  units ;  nine  tens  and  seven  units  ; 
three  tens  and  six  units  ;  six  tens. 
Write  in  words  the  numbers  expressed  by  the  follow- 
ing figures : 


6. 

7, 

11, 

15, 

19, 

59, 

84, 

96, 

98. 

7. 

71, 

12, 

28, 

91, 

44, 

17, 

22, 

34. 

8. 

20, 

37, 

48, 

76, 

!»'.», 

09, 

70, 

87. 

9. 

14, 

35, 

89, 

78, 

54, 

49, 

50, 

13. 

10. 

90, 

80, 

39, 

28, 

11, 

19, 

27, 

31. 
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9.  \  Hundred  may  be  expressed  by  wiitin^  ten,  lO, 
and  lien  pljiciii^^  a  0  after  it  thus,  100 :  for  the  value  of 
the  number  10  is  increased  ten-fold  by  writing  a  figure 
after  it. 

Similarly, 

Numbers  between  one  hundred  and  two  hun- 
dred, between  two  hundred  and  three  hundred, 
etc.,  may  be  expressed  by  an  apphcation  of  the 
statements  in  Art.  8  thus : 

Ex.  Let  it  be  required  to  write  Eight  Hundred  and 
Seventy-eight. 

Since  Eig-ht  Hundred  may  be  expressed  by  800,  and 
Seventy-eight  by  78,  we  are  able  to  express  Eight 
Hundred  and  seventy-eight  by  878,  i.e.,  by  substitu- 
ting the  figures  7,  8,  in  place  of  the  two  ciphers  in  800. 

Exercise  iii. 

Write  in  figures  the  following  numbers : 

1.  One  hundred  and  forty-nine;  three  hundred  and 
eight ;  nine  hundred  and  seventy-four. 

2.  Two  hundred  ;  four  hundred  and  twenty  ;  six  hun- 
dred and  ninety-four. 

:5.  Five  lumdred  and  sixty  ;  nine  hundred  and  eight  ; 
four  hundred  and  forty-four. 

4.  7  hundreds,  3  tens  and  5  units  ;  9  hundreds  and  6 
tens ;  four  hundreds  and  (>  units. 

5.  3  hundreds  and  0  units ;  8  tens,  6  hundreds  and  7 
units ;  2  units,  7  tens  and  4  hundreds. 

Write  in  words  the  numbers  expressed  by  the  following 
figures  ; 


6. 

207, 

:i7i, 

185, 

190, 

368. 

7. 

570, 

472, 

807, 

909, 

990. 

8. 

368, 

584, 

760, 

321, 

999. 

9. 

394, 

786, 

475, 

782, 

700. 

10. 

506, 

300, 

407, 

740, 

397. 
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10.  Numbers  which  consist  of  more  than  three  figures 
are  divided,  into  periods  or  groups  of  three  figures,  count- 
ing always  from  the  right  hand  side. 

11.  The  names  of  the  periods  commencing  at  the  right 
are  tfnits,  Thousands,  Millions,  Billions,  Trillions,  etc. 

12.  The  places  in  any  period  have  the  same  name  as  in 
the  units  period^  and  each  place  must  be  filled  with  a 
cipher,  if  not  occupied  by  a  significant  figure. 

Ex.  1.  Write  in  figures  seventy-eight  thousand  and 
sixty-four. 


Thousands 

78 


Units. 
064 


Ex.  2.  Write  in  figures  twenty  millions,  six  hundred 
thousand  and  seven. 

Millions     Thousands     Units. 
20  600  007 

Express  in  figures  the  following  numbers  : 

1.  Six  thousand  and  six  ;  four  thousand  three  hundred  ; 
nine  thousand  and  eighty. 

2.  Three  thousand  seven  hundred ;  seven  thousand 
nine  hundred  and   six  ;   three  thousand  and  eighty-four. 

3.  Sixty-four  thousand  and  nine  ;  eight  hundred  and 
seven  thousand  and  sixty-eight ;  seven  hundred  thousand 
three  hundred  and  sixteen. 

4.  Four  millions,  thirty  thousand  and  ninety-seven  ; 
eight  hundred  and  nine  millions,  seven  thousand  and 
thirty-nine ;  five  hundred  and  eighty-six  millions  and 
seven. 

5.  Eight  billions;  sixty-four  billions,  seven  millions 
and  twenty-four ;  four  billions,  four  millions  and  four. 

6.  Four  hundred  and  eight  millions,  three  thousand 
and  nine ;  seventy-four  billions,  seventy-four  thousand 
and  four;  five  hundred  billions  and  five  hundred. 

7.  Eighty  l)illions  and  seventy  millions ;  eight  hun- 
dred millions  and  eight;  three  hundred  billions,  three 
hundred  thousand  and  ninety. 
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8.  Fifty-seven  billions,  seven  hundred  millioDS  and 
eighty;  c1cv«mi  millions  and  eleven;  nineteen  billions 
and  fourteen  tlumsaiid. 

9.  Seven  trillions  and  seventy ;  four  hundfcd  millions 
and  one ;  six  hundred  trillions,  six  hundred  billions  and 
six  hundred. 

10.  Ninety-nine  trillions  and  eight;  seven  hundred  bil- 
lions, seventy  millions  and  seven  thons.'nul  :  sixttu^n  tril- 
lions, sixteen  billions  and  sixteen. 

Write  in  words  the  numbers  expressed  by  the  loliowing 
figures : 

11.  7077,  85079,  56950,  473628. 

12.  56418,  784006,  400507,  360004. 

13.  300071,  901007,  720009,  182010. 

14.  3140006,  50000600,  3600010070. 

15.  51636207640,  70000000100,  920070070070. 


THE  ROMAN  NOTATION. 

13.  The  system  of  Notation  described  above  is  the  one 
in  general  use  at  the  present  time,  and  is  called  the 
"Arabic  Notation"  Ixicause  it  was  introduced  into 
Euro|x;  by  the  Arabs,  who  had  obtained  it  from  the  Hin- 
dus. Another  mcth(xl  was  in  use  among  the  Romans  but 
is  now  employed  onl^^  to  denote  the  chapters  and  sec- 
tions of  books,  otc  Tho  followinfr  i^  ^  brief  descriv^i'»'» 
of  this  notation  : 

1st.  Instead  of  figures  being  used  to  express  numbei's, 
t.lio  followin«r  1('tf(n'>i  are  emi)loyed,  viz. : 

I,  \.  X  L,  C,  D,  M,  of  which  the  simple 
values  arc  respectively : 

1,     5,     10,     50,     100,     500,     1000. 

2nd.  If  tico  characters  of  the  same  r<ilue  are  placed 
side  by  stele,  or  if  a  character  /  •  ^""ofced  by  one  of  less 
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value  than  itself ,  the  number  denoted  by  the  expression 
is  the  sum  of  the  simple  values,  thus,  XX  represents  20  ; 
XI  denotes  11. 

3rd.  If  a  character  is  folloimd  by  one  of  greater  value 
than  itself,  the  number  denoted  by  the  expression  is  the 
difference  of  their  simple  values,  thus,  IX  represents  9  ; 
XL  represents  40. 

To  write  any  number  in  Roman  Numerals.     Resolve 
the  number  into  its  dififerent  parts  and  always 
write  down  one   part   before    proceeding  to  an- 
other, beginning  at  the  left  hand  side.  ^ 
Ex.  Express  1895  in  Roman  numerals  : — 
1895  =  1000,  800,  90,  and  5. 
1000  =  M 
800  =  DCCC 
90  =  XC 
5  =  V; 
Hence,  1895  =  MDCCCXCV. 

Exercise  V. 

Write  in  Roman  numerals  : 

1.  19,  24,  49,  84,  99. 

2.  187,  208,  781,  962,  999. 

8.  1301,  1390,  1684,  1815,  1878 
Write  in  figures — 

4.  XLIV,  LXIX,  XCIV,  LXXL 

5.  XCIX,  CXXIX,  CLXXVII. 

G.  DLV,  MDCIV,  MDCCCXIX,  MXC. 

Review  Exercise. 

1.  Define  unit  and  number,  and  distinguish  between 
abstract  and  concrete  numbers.     Give  examples. 

2.  Whence  \^as  the  ordinary  system  of  notation  derived  ? 
What  method  did  the  Romans  adopt  to  represent  num- 
biirs  ? 
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3.  Express  in  figures  the  first  hundred  numbers  with 
thoir  respective  names. 

4.  Write  the  smallest  and  the  largfM  imnnM  r  i»u>,.sinH; 
with  the  following"  Vive  characters  :  0,  1,  2,  3  4,  and 
express  each  number  in  words. 

5.  Write  the  diff'erent  ways  in  which  each  of  the  nine 
digits  can  be  made  up  of  two  less  number- 

6.  The  number  27  is  composed  of  10  and  11.  Write  all 
the  other  two  numbers  which  can  make  up  the  number  27. 

7.  now  many  tens,  how  many  hundreds,  how  many 
thousands,  and  how  many  ten  thousands  are  there  in  a 
million  of  units? 

Section  II.— Addition. 

1.  James  had  3  marbles  and  .T..hn  .riv,  ^  ...  .  ; 
how  many  has  James  now  ? 

2.  How  many  are  5  apples  and  1  apples  .'' 

3.  How  many  are  2  books  and  3  books  and  4  books  ? 

4.  John  has  8  cents,  his  father  gives  him  5  cents  more  ; 
how  much  money  has  he  now  ? 

5.  Jane  spent  5  cents  on  candy,  9  cents  on  a  slate,  and 
then  had  6  cents  left ;  how  much  had  she  at  first  ? 

Oral  Exercises 

1.  How  many  are  5  and  9  ?    15  and  9  ? 

2.  How  many  are  6  and  7  ?   16  and  7  ?   46  and  7  ? 

3.  How  m'any  are  4  and  8  ?    24  and  ^  ''    ^  1  and  8  ? 

4.  Count  by  2's  as  far  as  30. 

5.  Count  by  4's  from  3  to  51. 
G.  Count  by  6's  from  4  to  76. 

7.  Count  by  7's  from  4  to  95. 

8.  Add  any  two  adjacent  numbei*s  of  the  following : 
3,     7,     8,     2,     5,     9,     7,     6,     4,  etc. 
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0.  Tell  the  sums  of : 
7  and  6,  17  and  6,  27  and  6,  37  and  6,  etc. 

7  and  7,  17  and  7,  27  and  7,  37  and  7,  etc. 

8  and  5,  18  and  5,  28  and  5,  38  and  5,  etc. 

9  and  8,  19  and  8,  29  and  8,  39  and  8,  etc. 

10.  Make  a  circle,  put  one  of  the  nine  digits  in  the 
centre  and  the  others  around  the  circumference.  Add  the 
one  in  the  centre  to  each  of  the  others.  Do  this  with  each 
of  the   nine  digits  in  turn. 

11.  A  farmer  sold  some  oats  for  7  dollars,  and  a  ton 
of  hay  for  9  dollars  ;  how  many  dollars  did  he  receive 
for  both  ? 

12.  Paid  8  cents  for  raisins,  and  9  cents  for  cloves  ;  how 
many  cents  did  both  cost  ? 

13.  There  are  9  boys  in  one  class  and  7  in  another ;  how 
many  in  both  classes  ? 

14.  If  you  work  8  examples  in  arithmetic  to-day  and  7 
to-morrow,  how  many  will  you  work  in  both  days  ? 

15.  There  are  9  birds  on  one  tree  and  10  on  another ; 
how  many  birds  on  both  trees  ? 

16.  A  lady  sold  10  pounds  of  butter  at  one  time,  12 
pounds  at  another,  and  3  pounds  at  another ;  how  many 
pounds  did  she  sell  in  all  ? 

14.  Combining  two  or  more  numbers  of  the  same  kind, 
BO  as  to  make  one  number,  is  called  Addition. 

15.  The  number  found  by  adding  two  or  more  num- 
bers is  called  their  Sum. 

16.  The  11 11  miters  wliir-h  are  added  together  are  called 
Addends. 

17.  The  sign  or  iVddinon,  +,  is  called  Plus,  and  when 
placed  between  two  numbers  shows  that  they  are  to  be 
added. 

Note. — The  following  is  a  convenient  mode  of  giving  a  class 
practice  in  addition  :  Write  the  nine  digits  on  the  Black  Board. 
Point  to  any  digit,  then  to  another,  etc.,  the  pupils  adding  the 
digits  as  they  are  pointed  tx).  When  the  sum  is  sullicientJy  laree 
let  the  pupils  write  it  on  their  slates.  In  this  way  one  sum  on  the 
Board  will  servo  for  many  examples. 
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18.  The  si^n,  =,  is  called  the  Sign  of  Equalify,  and 
when  placed  iK'tween  two  numbers  shows  tluit  they  nvo 
equal.     Thus,  2+3  =  5,  and  is  read,  2  plus  3  equals  f) 

19.  Like  or  similar  numbers  are  such  as  have  the  Siimc 
unit,  as  6  boys^  8  boys,  D  boys,  etc. 

20.  Principle. — Only  like  numbers  can  be  added. 
Thus,  4  cents  and  7  cents  can  be  added  together,  but  not 
4  cents  and  7  marbles. 

21.  Addition  may  be  divided  into  two  cases: 

1.  Addition  of  numbers  in  which  the  sum  of  any 

column  is  less  than  ten. 

2.  Addition  of  numbers  in  which  the  sum  of  any 

column  exceeds  nine  units  of  that  column. 


Case  I. 

22.  To  add  any  column  of  Figures  whose  sum 
does  not  exceed  nine. 

Ex.  1.  How  many  are  21  cents,  15  cents,  and  12  cents? 

21  cents. 
15     " 
12     " 

48  cents. 

Write  the  numbers  as  above,  placing  miits  under  units, 
and  tens  under  tens,  and  begin  at  the  right  to  add.  Thus, 
2  and  5  are  7,  and  1  are  8,  which  we  write  in  the  place  of 
units ;  adding  the  tens  we  have  1  and  1  are  2,  and  2  are 
4,  which  we  write  in  the  tens'  place.  Hence  the  entire 
sum  is  48  cents. 

After  a  little  practice  the  pupil  should  proceed  as  follows : 
2,  7,  8 ;  set  the  8  in  the  units'  column.  Next,  1,  2,  4 ;  set 
the  4  in  the  tens'  column. 
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(1) 

16  horses. 
21   " 
10   '' 


Exercise  vi. 

(2) 
18  boys. 
20  " 
60  '' 


(3) 

12  girls. 
14  " 

13  " 


(4) 
421 
132 
425 


(5) 
312 
231 
413 


(6) 
241 
134 
523 


(7) 
405 
363 
121 


(8) 
342 
406 
131 


(9) 
213 
305 
461 


(10) 
143 
322 
232 


(11) 
351 
204 
243 


(12) 
240 
401 
357 


(13) 
650 
122 
126 


(14) 
513 
106 
260 


(15) 
408 
371 
110 


(16) 
2341 
3214 
3034 


(17) 
3213 
2340 
4326 


(18) 
4021 
1045 
3923 


(19) 
1056 
6131 
2802 


(20) 

(21) 

(22) 

(23) 

23241 

31042 

-   12304 

21304 

31402 

24535 

35242 

30562 

44235 

32411 

(25) 

41452 

28122 

(24) 

(26) 

(27) 

123402 

21.3456 

413215 

325231 

341256 

435230 

234344 

253608 

333240 

120303 

142130 

410150 
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Exercise  vii. 

Practical  Problems. 

1.  A  boy  spent  23  cents  for  a  melon,  32  cents  for  peaches, 
and  24  cents  for  pears ;  how  many  cents  did  he  spend? 

2.  Of  the  trees  in  an  orcliard,  23  are  peach  trees,  10  are 
plum  trees,  12  are  pear  trees,  and  43  are  applo  f^-'-f-  •  '  < -v 
many  trees  are  there  in  the  orchard  ? 

3.  A  farmer  has  323  acres  in  cotton,  421  acres  in  com, 
123  acres  in  wheat,  and  101  in  oats ;  how  many  acres  has 
he  in  cultivation  ? 

4.  A  gentleman  paid  225  dollars  for  a  buggy,  231  dol- 
lars for  a  horse,  300  dollars  for  a  carriage,  and  40  dollars 
for  harness  ;  what  did  he  pay  for  all  ? 

5.  A  man  travelled  on  the  cars  for  four  days  as  follows : 
the  first  day  he  went  313  miles,  the  second  day  242  miles, 
the  thii-d  day  220  miles,  and  the  fourth  day  214  miles  ; 
how  many  miles  did  he  travel  in  the  four  days? 

G.  A  merchant  bought  four  bales  of  cloth  ;  the  first  bale 
measured  305  yards,  the  second  213  yards,  the  third  240 
yai-ds,  the  fourth  211  yards ;  how  many  yards  did  he  buy? 

7.  Four  merchants  loaded  a  freight  train  with  cotton ; 
the  first  put  on  213  bales,  the  second  232  bales,  the  third 
312  bales,  and  the  fourth  121  bales  ;  how  many  bales 
were  put  on  ? 

8.  A  merchant  went  to  Montreal  and  invested  5213  dol- 
lars in  dry  goods,  2431  dollars  in  groceries,  1000  dollars 
in  hardware,  and  345  dollars  in  confectioneiv  :  how  nmch 
did  he  invest? 

9.  Four  men  built  a  factory  ;  the  first  furnished  13214 
dollars,  the  second  31423  dollars,  the  thii-d  43230  dollars, 
and  the  fourth  10122  dollars ;  what  was  the  cost  of  the 
factory  ? 

10.  The  population  of  4  cities  is  as  follows  :  the  first 
contains  321213  persons,  the  second  213310  persons,  the 
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third   145245   persons,  and   the  fourth   220130    persons; 
what  is  the  total  population  ? 

Case  II. 

23.  To  add  when  the  sum  of  any  column  ex- 
ceeds Nine  Units  of  that  column. 

Ex.   2.  Find  the  sum  of  358,  369,  328,  and  9. 

358 

369 

328 

9 


1064 
I'or  convenience  in  adding,  write  the  numbers,  placing 
units  under  units,  tens  under  tens,  etc.  Begin  at  the 
column  of  the  lowest  order  :  9,  17,  26,  34:  34  units  =  3 
tens  and  4  units.  Write  the  4  under  the  units'  column 
and  add  the  3  tens  with  the  column  of  tens;  thus,  5,  11, 
16:  16  tens  =  l  hundred  and  6  tens.  Write  6  under  the 
column  and  add  1  with  the  column  of  hundreds ;  thus,  4, 
7,  10:  10  hundreds  =  1  thousand  and  0  hundreds.  Write 
0  under  the  column  of  hundreds,  and  write  1  under  the 
column  of  thousands^  making  the  sum  1064. 

This  may  be  illustrated  with  a  few  bundles  of  splints 
bound  together  with  India  rubber  bands,  as  follows  : 
358  =  3  hund.    +  5  tens   -f  8  units. 
369  =  3      "        +6     "      +9      " 
328  =  3      '*        +2     "      +8      " 
9= 9      " 

9  hund.  +  13  tens  +  34  units 
=  9  hund.  +  1  hund.  +  3  tens  +  3  tens  +  4  units 
=  10  hund.  +  6  tens  +  4  units 
=  1064. 
24.  PROOF.— Begin   at   the   top  of  the  units' 
column  and  add  the  several  columns  downwards  ; 
if  the  two  results  agree,  the  work  may  be  pre- 
sumed to  be  correct. 
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Exercise  viii. 

(2)        (3)  (4) 

i_  (Kniai-s.     IG  cents.     55  boys.  48  girls. 

28  "        18  "       13  "  25  " 

43  *•        44  "       84  "  72  *» 

(       '••)     (7)     («)     0»)  (10) 

4r>     84     It,     46     84  95 

69     72     (.1     64     46  50 

32     91     85     51     87  68 


(11) 

(12) 

(i:>) 

(It) 

(15) 

(16) 

642 

272 

615 

465 

956 

925 

347 

447 

421 

641 

508 

575 

872 

G38 

879 

848 

467 

259 

(17)  (18)  (19)  (20)  (21)  (22) 

752  342  253  897  156  851 

423  426  541  111  481  318 

709  151  422  343  423  805 

820  737  7;;:.  (>•:,  7«2  167 


(23)  (27)  (28) 

4813  1122  2291  ;].074  4449  1357 

5914  7914  5723  3333  2575  2468 

6115  1234  2102  4680  4404  5555 

7036  8024  6838  3391  3685  6666 


(29)  (30)  (31)  (32)  (33)  (34) 

5788  3455  2729  4044  3282  1185 

2693  6521  8272  5260  6341  5073 

1112  6817  3228  3788  3161  9962 

6762  7773  9561  5473  2827  9467 

8104  6839  5587  2667  7214  3478 
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(35) 
43474 
38242 
67891 
84870 
22171 


(36) 
73422 
75638 
18208 
32378 
27225 


(39) 
433827 
563725 
434958 
367624 
233647 


(37) 
77823 
21684 
18516 
33902 
14656 

(40) 
28513534 
47224456 
31821745 
18714924 
73584627 


(38) 
13536 
71882 
81385 
80246 
91257 


Find  the  sum — 

41.  Of  6472  +  8733  +  4633  +  4854. 

42.  Of  2762  +  8756  +  9783  +  4578. 

43.  Of  1617  -f  8743  +  7284  +  9621. 

44.  Of  2650  +  4062  +  8705  +  9030. 

45.  Of  5005  +  6007  +  7583  +  4783. 

46.  Of  27845  +  67832  +  74281  +  68432. 

47.  Of  47823  +  68421  +  70070  +  60504. 

48.  Of  127  +  6434  +  7805  +  66782. 

49.  Of  10  +  8756  +  405  +  66782. 

50.  Of  7560  +  804  +  7854  +  87400. 

51.  Of  1525  +  920  +  820  +  16  +  37800. 


Exercise  ix. 

Practical  Problems. 

1.  A  gave  27  dollars  for  a  cow,  45  dollars  for  an  ox, 
and  150  dollars  for  a  horse  ;  what  did  they  all  cost? 

2.  A  has  120  acres  of  land,  B  has  310  acres,  C  has  515 
acres,  and  D  has  715  acres;  how  many  acres  have  they 
all  together  ? 
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.].  Then;  are  31  days  in  January,  28  in  Febmary,  31  in 
March,  and  30  in  April  ;  how  many  days  arc  then;  in  thcwi 
four  months  ? 

4.  A  man  travelled  lUf)  miics  one  week,  r.>5  the  next, 
273  the  next,  and  378  the  next ;   how  far  did  lie  travel  ?- 

5.  A  weifrhs  127  i)ounds,  B  215  pounds,  C  176  pounds, 

D  1H4  pounds,  find  V  '>'!  I  '"quids  ;  wh.-it  is  the  sum  of  tlicir 
weights  ? 

6.  A  farmer  raised  57ti  bushels  of  corn,  918  bushels  of 
oats,  3149  bushels  of  wheat,  and  2785  bushels  of  rye  ;  how 
many  bushels  did  he  raise  in  all  ? 

7.  A  owns  214  acres  of  land,  B  owns  719  acres,  C  owns 
2136  acres,  and  D  owns  372  acres;  how  many  acres  do 
they  own  altogether? 

8.  A  bought  a  horse  for  168  dollars,  and  a  carriage  for 
376  dollars,  and  sold  them  so  as  to  gain  89  dollars  ;  how 
much  did  he  receive  for  them  ? 

9.  In  one  book  there  are  725  pages,  in  another  ]xK)k 
there  are  327  pages,  and  in  another  book  there  are  as 
many  as  in  both  the  former  ;  how  many  pages  in  all  ? 

10.  A  merchant  bought  cloth  for  756  dollars,  silk  lor 
859  dollai*s,  muslin  for  367  dollars,  and  calico  for  255  dol- 
lars ;  how  much  did  all  cost  ? 

11.  A  paid  325  dollars  for  a  span  of  horses,  and  248  dol- 
lars more  than  this  for  a  carriage  ;  for  how  much  most  he 
sell  them  both  to  gain  275  dollars? 

12.  A  gains  in  one  year  465  dollars,  B  gains  136  dol- 
lars more  than  A,  and  C  gains  as  much  as  A  and  B 
together ;  how  much  did  B  gain  ?  how  much  did  C  gain  ? 
how  much  did  they  all  gain  ? 

13.  A  man  dying  willed  his  estate  as  follows :  To  his 
wife,  5500  dollai's  ;  to  each  of  his  four  sons,  3200  dollars; 
to  each  of  his  three  daughters,  2800  dollars;  to  a  church, 
1950  dollars ;  to  a  school,  2430  dollars ;  how  much  wa» 
his  estate  ? 
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Section  III.— Subtraction. 

1.  John  had  5  cents,  and  bought  an  orange  for  2  cents ; 
how  many  cents  had  he  left  ? 

2.  Mary  had  6  cups,  but  broke  3  ;  how  many  has  she 
remaining  ? 

3.  A  man,  earning  10  dollars  a  week,  spent  6  dollars 
for  provisions ;  how  many  dollars  has  he  left? 

4.  If  a  merchant  has  12  barrels  of  flour,  and  he  sells  7 
of  them,  how  many  barrels  has  he  left  ? 

5.  If  you  have  27  dollars,  and  spend  12  dollars,  how 
much  will  you  have  remaining  ? 

Oral  Exercises. 

1.  Subtract  by  2's  from  100  to  2 ;    thus,  2  from  100 
leaves  98,  2  from  98  leaves  96,  and  so  on. 

2.  Subtract  by  3's  from  100  to  1 ;  by  4's  from  100  to  0. 

3.  Subtract  by  4's  from  95  to  3  ;  by  5's  from  100  to  0. 

4.  Subtract  by  6's  from  100  to  4  ;   by  7's  from  100  to  2. 

5.  Subtract  by  7's  from  99  to  1  ;   by  8's  from  100  to  4. 

6.  Subtract  by  9's  from  100  to  1 ;  by  9's  from  99  to  0. 

7.  Count  by  4's  from  3  to  39,  and  back  again  to  19. 

8.  Count  by  5's  from  6  to  66,  and  back  again  to  26. 

9.  Count  by  7's  from  18  to  53,  and  back  again  to  11. 

10.  Count  by  8's  from  25  to  65,  and  back  again  to  1. 

11.  Make  a  circle  and  place  one  of  the  9  digits  in  the 
centre,  and  around  the  circumference  write  the  numbers 
from  10  to  20.  Subtract  the  number  in  the  centre  from 
each  of  the  numbers  on  the  circumference.  Do  this  with 
each  of  the  nine  digits  in  turn. 

12.  Jane  is  11  years  old,  and  Mary  is  7  years  younger; 
what  is  Mary's  age.  ? 

13.  A  grocer  sold  tea  for  10  dollars  and  thus  gained  3 
dollars ;  what  did  the  tea  cost  him  ? 
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11.  If  I  huy  cloth  for  7  dollars,  at  what  price  must  I  sell 
in  order  to  lose  4  dollars? 

15.  Mary  has  9  dollars ;  she  pays  7  dollars  for  a  dress, 
and  then  earns  3  dollars  more  ;  how  much  has  she  now  ? 

16.  A  boy  having:  12  apples,  lx)ught  6  more,  and  then 
sold  8 ;  how  many  had  lu;  left  ? 

17.  James  had  .5  dollars,  he  earned  5  dollars  more,  and 
then  spent  G  dollars;  how  much  did  he  then  have? 

18.  A  merchant  gave  8  dollars  for  a  certain  article,  and 
paid  4  dollars  for  carriage  ;  at  what  price  must  he  sell  to 
gain  3  dollars? 

25.  Finding  the  difference  between  two  numbers  is 
called  Subtraction. 

26.  The  number  found  by  taking  one  number  from  an- 
other is  called  the  Difference  or  Remainder. 

27.  The  number  from  Avhich  the  other  is  tak'  ' 
the  Minuend. 

28.  That  which  is  taken  from  the  Minuend  is  called  tlu" 
Subtrahend. 

29.  The  sign  of  subtraction,  — ,  is  called  Minus,  and 
when  placed  between  two  numbers  shows  that  the  one  on 
the  right  of  the  sign  is  to  be  taken  from  the  one  on  the 
left  of  it.  Thus  «> — 2,  is  read  6  minus  2,  and  means  that 
2  is  to  be  taken  from  6. 

30.  Principle. — Only  similar  numbers  can  be  sub- 
tracted; thus,  4  ])oysfrom  7  boj^s;  G  cents  from  8  cents  Sro 

31.  Subtraction  may  be  divided  into  two  case> 

1.  When  no  figure  of  the  suht rahend  u  greater  than 

its  corresponding  figure  of  the  7ninuend. 

2.  When  a  figure  of  the  subtrahend  is  greater  than 

the  corresjionding  figure  of  the  minuend. 

Case  I. 

32.— To  subtract  when  no  figure  of  the  subtra- 
hend is  of  greater  value  than  its  corresponding 
figure  of  the  minuend. 
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Ex.  1 .  A  grocer  bought  678  oranges,  and  sold  335  of 
them ;  how  many  has  he  left  ? 

678  oranges, 
335       " 

343       " 

Here  we  are  rccjuired  to  find  the  difference  between  678 
and  335.  We  write  the  less  number  under  the  greater, 
placing  units  under  units  and  tens  under  tens.  Begin- 
ning with  the  units  we  say  5  units  from  8  units  leave  3 
units,  and  we  set  the  3  in  the  units'  column  below.  Then 
3  tens  from  7  tens  leave  4  tens,  and  we  set  the  4  in  the 
tens'  column.  Lastly,  3  hundreds  from  6  hundreds  leave 
3  hundreds,  and  we  set  the  3  in  the  hundreds'  column. 
Hence  we  have  as  the  whole  remainder  3  hundreds  4  tens 
and  3  units,  or  343. 


Exercise  X. 

(1) 

625 
312 

450 
215 

(3) 
763 
512 

617 
215 

123 

(6) 
896 
432 

(7) 
279 
136 

(8) 
807 
502 

796 
452 

(10) 
736 
432 

(11) 
967 
234 

(12) 
875 
345 

(13) 
8763 
4321 

(14) 
9076 
4054 

(15) 
3769 
1516 

(16) 
5076 
3075 

(17) 
4872 
2342 

(18) 
7659 
3237 

(19) 
8769 
3257 

(20) 
4876 
2142 

(21) 
8275 
3251 

(22) 
8799 
2542 

(23) 
8591 
7230 

(24) 
5857 
1234 
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(25)   (26) 

i^'J 

\~'-J 

(29) 

(30) 

784   82345   57596 

72578 

27397 

67385 

361   2212 

1   21321 

(32) 

( 

41362 

22315 
(- 

24121 

(31) 

33) 

.:5) 

57897 

67858 

87578 

967;)  i 

oi296 

21472 

32721 

21335 

21423 

(39) 

20135 

(36) 

(37) 

(38) 

(40) 

253786 

474589 

87695 

56728 

98785 

213123 

212324 

23542 

21306 

21342 

(41) 

(42) 

(43) 

(44) 

(45) 

373967 

873972 

72587 

95837 

89976 

212851 

132421 

51234 

51321 

32742 

46.  314  from  678. 

r»i 

1235  1 

from  3768. 

47.  425  from  (;58. 

52 

3726  J 

from  4969. 

48.  561  from  789. 

53 

.  2532  from  8748. 

49.  254  from  576. 

54 

.  4720  from  87856 

50.  437  from  869. 

55 

.  12345  from  68799 

Exerc 

ise  xi. 

Practical  Problems. 


1.  In  a  school  of  74  pupils,  31  are  boys,  how  many  girls 
are  there  ? 

2.  A  girl  had  75  cents  and  paid  31  cents  for  a  slate ; 
huw  many  cents  had  she  left  ? 

3.  A  man  bought  a  horse  for  98  doling  m.]  sold  it  for 
82  dollars  ;  how  much  did  be  lose  ? 

4.  Two  parties  played  a  game  of  base  ])all  and  made 
87  runs.  One  \mny  made  53  runs;  how  many  did  the 
other  party  make? 
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5.  Jane  and  Susan  together  answered  87  questions  in 
g:eography.  Jane  answered  43  of  them ;  how  many  did 
Susan  answer  ? 

6.  A  gentleman  bought  a  buggy  for  225  dollars,  and 
)ld  it  for  268  dollars  ;  what  was  his  profit  ? 

7.  A  man  bought  a  horse  for  265  dollars,  and  sold  it  for 
J32  dollars  ;  how  much  did  he  lose  ? 

8.  A  man  deposited  5237  dollars  in  the  bank ;  he  after- 
wards drew  out  3125  dollars ;   how  much  remained  ? 

9.  A  man  dying,  left  27894  dollars  to  his  son  and  his 
daughter.  The  share  of  the  son  was  13452  dollars ;  what 
was  the  dausrhter's  share  ? 


Case  II. 

33.  To  subtract  when  a  figure  in  the  Subtrahend 
is  of  greater  value  than  its  corresponding  figure 
in  the  Minuend. 

Ex.  2.  From  522  subtract  285. 

522 

285 

237 
We  begin  at  the  right,  but  as  we  cannot  take  5  units 
from  2  units,  we  take  1  te7i  from  the  2  tens,  and  adding 
the   1  ten,  =10  units,  to  the  2  units,  we  have  12  units. 
Then  5  units  from  12  units  leave  7  units,  which  wo  write 
under  the  units'  column.     Now  as  we  took  1  ten  from  the 
•J  tens,  we  left  only  1  ten.     As  we  cannot  take  8  fe7is  from 
'  ten,  we  take  1  hundred  from  the  5  hu7idreds,  and  con- 
idering  the  1  hundred  taken  as  10  tens,  we  add  it  to  the  1 
•n,  making  it   11  tens;   then  8  tens  from  11  tens  leave  3 
tins,  which  we  write  in  the  tens'  column.     Now,  as   we 
took  1  hundred  from  5  hundreds,  we  kift  only  4  hundreds: 
hence  we  say,  2  hundreds  from  4  hundreds  leave  2  hun- 
dreds, which  wo  write  in  the  hundreds'  column,  making 
he  remainder  2  hundreds  3  tens  and  7  units,  or  237, 


MaTllML'I 
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-11. .led  by  8i>lii.in  .1.-, 
522  =  5  Imiul.  +   2  tons  +   2  units. 


=  5 

(( 

-^     1     ■• 

li' 

=  4 

(( 

+  11     •• 

t    IL' 

285  =  2 

{( 

+     S      " 

•f     :') 

2  hund.  +   3  tens  +   7  units. 
=  237. 

This  is  usually  called  tlic  -^  Borroirin^  Decnmp,. 

sit  ion  "  metliud. 

There  is  another  method  of  j>erforming  subtraction, 
which  depends  on  the  following  jirinciple : 

The  difference  between  two  numhers  remains  the  same 
when  each  of  them  is  increased  by  the  same  number. 

For  example,  5-2  =  3.     Now,  if  we  ndd  i'>  * "  '      ' 

have  15-12  =  3,  as  before. 

In  Ex.  2,  if  we  add  10  units  to  2  units  we  have  12  units. 
Then  5  units  from  12  units  leave  7  units,  which  we  write 
in  the  units'  place.  Now  as  we  added  10  units  to  the 
minuend,  if  we  add  an  equal  numl)er  to  the  subtrahend 
the  ditference  will  remain  the  same.  But  10  units  =  l 
ten.  Adding  1  ten  to  8  tens  we  have  0  tens;  and  as  wc 
cannot  take  9  tens  from  2  tens,  we  add  10  tens,  thereby 
making  12  tens;  then  9  tens  from  12  tens  leaves  3  tens, 
which  we  write  in  the  tens'  place.  Since  we  added  10 
tens  to  the  minuend,  we  must  add  an  equal  number  to  the 
subtrahend,  in  order  that  the  diiferencc  may  remain  the 
same.  But  10  tens=l  hundred.  Adding  1  hundred  to 
2  hundreds  we  get  3  hundreds;  and  taking  3  hundreds 
from  5  hundreds  we  get  2  hundreds,  which  we  write  in 
the  hundreds'  place.  This  is  the  method  usually  em- 
ployed. This  is  caUed  the  '^  Borrowing  and  Cm-ri/hnf  " 
or  '^  Equal  Addition  "  method. 

34.  Pr?OOF.— Add  the  remainder  to  the  sub- 
trahend ;  the  sum  will  equal  the  minuend  if  the 
work  is  correct. 
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Exercise  xii. 

(1)    (2)    (3)    (4)  (5)  (6) 

573    748    835    968  839  538 

248    375    573    675  584  394 

(7)    (8)    (9)    (10)  (11)  (12) 

659    839    547    658  735  848 

475    583    284    372  373  539 

(13)   (14)    (15)    (16)  (17)  (18) 

524    752    845    307  456  450 

356    387    579    138  387  382 


(19) 

(20) 

(21) 

(22) 

(23) 

(24) 

854 

943 

607 

500 

704 

403 

396 

765 

309 

325 

507 

285 

(25) 

(26) 

(27) 

(28) 

(29) 

(30) 

726 

857 

735 

792 

807 

650 

387 

389 

558 

295 

328 

357 

(31)  (32)  (33)  (34)  (35)  (36) 
3876  6385  6735  4076  4070  4135 
2379   3527   2547   3128   2137   1216 


(37) 

(38) 

(39) 

(40) 

(41) 

(42) 

8672 

5283 

8175 

2534 

6735 

7219 

3728 

2426 

2836 

1235 

5376 

1972 

(43) 

(44) 

(45) 

(46) 

(47) 

(48) 

8522 

7135 

6347 

8135 

7345 

4372 

6243 

1872 

2563 

2453 

2876 

2583 

(49) 

(50) 

(51) 

(52) 

(53) 

(54) 

35672 

43763 

87253 

73875 

63527 

53413 

23828 

24235 

34365 

38376 

14238 

28401 

Jf4  Rl.KMRN'r  \  l:\       \  I.  !  i  M  ','  I    i  h 

lLlXui(Jl^5U  Kin. 

Practical  Problems. 

1.  A  li()i*se  was  hou^lit  for  12')  dollai'S,  :\\u\  -■  '  i  '  '  11" 
dollars  ;  how  nuicli  was  lost  by  the  sale? 

2.  A  roll  of  carpet  contained   Itii)  yard 
were  sold  from  it;  how  much  remained? 

8.  A  house  cost  5440  doUai-s,  and  was  sold  lor  (li)"'  'i"l 
jars;  how  much  was  the  {^ain? 

4.  A  man  died  in  1878  at  the  age  of  75  years ;  wli<  ii 
was  he  horn? 

5.  A  town  wliich  ten  years  a^o  had  a  population  of  3745, 
has  now  a  population  of  ()00(» ;  what  is  tlie  gain  ? 

0.  I  went  to  a  store  and  houglit  a  knife  for  56  cents, 
and  gave  the  storekeeper  a  four  dollar  hill  [100  cents]  to 
pay  for  it  ;  how  much  change  did  he  give  me  hack? 

7.  Two  little  girls  picked  71  cpiarts  of  black Ix'rries  one 
summer  ;  if  one  picked  .-J7  quarts,  how  many  quarts  did 
the  other  pick  ? 

8.  Mr.  I^obinson's  horse  and  carriage  cost  four  hundred 
dollai's;  what  did  the  horse  cost,  if  the  carriage  cost  two 
hundred  and  twenty-five  dollai's? 

9.  Su]>pose  a  man's  income  is  2453  dollars  a  year,  and 
his  expenses  are  1947  dollars,  how  much  can  he  save  in  a 
vear  ? 

10.  Smith  bought  of  Brown  875  acres  of  land  for  23400 
dollars.  For  500  acres  of  the  tract  he  paid  11379  dollars; 
how  many  acres  were  in  the  remainder  of  the  tract?  And 
for  what  sum  was  it  purchased  ? 

Addition  and  Subtraction- 

Exercise  xiv. 
Find  the  result  of 

1.  768  +  270-309  +  284-782. 

2.  369  +  784  +  468  -  266  -  368  -  248. 

3.  1 764  -  839  +  786  +  724  -  368  -  256. 

4.  y.u\     769-284  +  968  +  268  +  372. 
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5.  2G9  -  1846  +  368  -  274  +  2976  +  7G9. 

6.  769  +  785  +  368-784-369-249. 

7.  1869-2846  +  362-489  +  3007  +  249. 

8.  2845  +  3624  -  78695  +  784  +  93768. 

9.  7369  -  245  -  12456  +  85769—2572. 
10.  3004  +  2006—5008—3604  +  7200. 

Exercise  xv. 
Practical  Problems. 

1.  A  man  owing-  1369  dollars,  paid  at  one  time  264  dol- 
lars, and  at  another  748  dollars  ;  how  much  did  he  still 
owe? 

2.  A  man  bought  a  farm  for  6780  dollars  ;  he  spent 
1875  dollars  for  improvements  and  977  dollars  for  stock, 
i  [e  then  sold  the  whole  for  9000  dollars ;  did  he  gain  or 
lose,  and  how  much? 

3.  The  sum  of  four  numbers  is  936287  ;  the  first  is 
23789,  the  second  is  11892  less  than  the  first ;  the  third  is 
35416  more  than  the  second;  what  is  the  fourth? 

4.  What  number  increased  by  the  difference  between 
1458  and  2362  will  make  the  sum  of  3641,  789  and  7008? 

5.  A  collector  received  1200  dollars  from  four  men  ; 
from  the  fii*st  he  got  352  dollars;  from  the  second  67  dol- 
lars more,  and  from  the  third  94  dollars  less  than  this  ;  how 
much  did  he  receive  from  the  fourth? 

6.  At  an  election,  in  which  there  were  two  candidates, 
the  whole  number  of  votes  was  3694 ;  the  defeated  can- 
didate received  1369  votes;  what  was  the  majority? 

7.  A  boy  shot  an  arrow  up  the  road  173  feet,  and  an- 
other down  the  road  231  feet;  his  little  brother  brought 
them  to  him  ;  how  far  did  he  walk  to  get  them  ? 

8.  John  and  James  play  marbles,  John  has  24  at  the 
beginning  and  James  36.  The  first  game  John  wins  4, 
the  next  ho  wins  6,  the  next  he  loses  5,  the  next  he  loses 
3,  the  next  he  wins  2  ;    how  many  marbles  has  each  now  ? 
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\).  Find  tho  final  roniaindc^r  in  subtracting  54308  afi 
many  times  as  possible  from  47(1209. 

10.  From  the  difference  between  570  and  7852,  take  the 

dim'H-v.M  1h  fwoon  I'.UOl  and  18 15.*^ 

Section  IV — Multiplication. 

1.  There  are  5  oranges  in  each  of  three  dir^lie:,;  Ikav 
many  are  there  altogether?  5  and  5  and  5  are  how 
many  ?     Three  5's  or  three  times  5  are  how  many? 

2.  If  there  are  8  berries  in  one  cluster,  how  many  ber- 
ries are  there  in  5  clusters  ?  3  +  3  +  3  +  3  +  3  is  how  many  ? 

3.  There  are  3  feet  in  one  yard,  how  many  feet  are 
there  in  2  yards?     In  4  yards  ?     In  0  yards  ? 

4.  There  are  G  working  days  in  1  week,  how  many 
working  days  are  there  in  2  weeks?  In  5  weeks? 
0  +  0  +  G  +  G  +  G  are  how  many  ? 

5.  What  will  3  hats  cost  at  2  dollars  each  ? 

Since  1  hat  costs  2  dollars,  3  hats  will  cost  2  +  2  +  2  dol- 
lars or  3  times  2  dollars,  or  G  dollars.  Hence  3  hats  will 
cost  6  dollars. 

35.  When  any  number  is  to  be  added  to  itsell"  a  ^iven 
number  of  times  the  work  may  be  shortened  by  a  pro- 
cess called  Multiplication. 

Multiplication,    thorefore,  appears  to  be  a  short  methc^ 
forming  addition.     It  is  more  than  this.     In  addition  the  namUr 
of  addends  is   not  taken  into  account,  but  in  multiplication  this 
number  is  always  noted  and  is  called  the  multipiier. 

36.  The  number  resulting  from  the  Multiplication  is 
called  the  Product. 

37.  The  number  to  bo  .'ublcd   or  ronoatcd  is   cnn('<l   the 

Multiplicand. 

38.  The  number  denoting:  now  iii.-ni>  niiirstm-  .Multi- 
plicand is  to  be  repeated  is  called  the  Multiplier. 

39.  The  Sign  of  Multiplication  is  formed  by  two  short 
lines  crossing  each  other  slantingly  ;  thus,  x,  and  is  read 
times  when  it  precedes  the  Multiplicand.  When  it  follows 
the  Multiplicand  it  is  read  multiplied  hy.  In  this  book 
the  sign  is  placed  before  the  Multiplicand. 
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40.  Principles. — 

1.  The  Multiplicand  may  be  either  an  abstract  or 

a  concrete  number.     The  multijMer  must  always 
be  regarded  as  an  abstract  number. 

2.  The  Product  is  always  of  the  same  kind  as  the 

Multiplicand.      Thus   3x3    cents   are   9    cents ; 
2x5  boys  are  10  boys. 

MULTIPLICATION  TABLE, 


Twice 

Three 

Four 

Five 

Six 

Seven 

times 

times 

times 

times 

times 

1  is  2 

1  is  3 

1 

is  4 

1  is 

5 

1  is  6 

1  is  7 

2  ..  4 

2  ..  6 

2 

..  8 

2  .. 

10 

2  ..  12 

2  ..  14 

3  ..  6 

3  ..  9 

3 

..  12 

3  .. 

15 

3  ..  18 

3  ..  21 

4  ..  8 

4  ..  12 

4 

..  16 

4  .. 

20 

4  ..  24 

4  ..  28 

5  ..  10 

5  ..  15 

5 

..  20 

5  .. 

25 

5  ..  30 

5  ..  35 

6  ..  12 

6  ..  18 

6 

..  24 

6  .. 

30 

6  ..  36 

6  ..  42 

7  ..  14 

7  ..  21 

7 

..  28 

7  .. 

35 

7  ..  42 

7  ..  49 

8  ..  16 

8  ..  24 

8 

..  32 

8  .. 

40 

8  ..  48 

8  ..  56 

9  ..  18 

9  ..  27 

9 

..  36 

9  .. 

45 

9  ..  54 

9  ..  63 

10  . .  20 

10  . .  30 

10 

..  40 

10  .. 

50 

10  . .  60 

10  . .  70 

11  ..  22 

11  ..  33 

11 

..  44 

11  .. 

55 

11  ..  66 

11  ..  77 

12  ..  24 

12  ..  36 

12 

..  48 

12  .. 

60 

12  . .  72 

12  . .  84 

Eight 

Nine 

Tc 

n 

E 

leven 

Twelve 

times 

times 

tim 

es 

t 

imes 

times 

1  is  8 

1  is   9 

1  is 

10 

1 

is  11 

1  is  12 

2  ..  16 

2  ..  18 

2  .. 

20 

2 

..  22 

2  ..  24 

3  ..  24 

3  ..  27 

3  .. 

30 

3 

..  33 

3  . .  36 

4  . .  32 

4  ..  36 

4  .. 

40 

4 

..  44 

4  ..  48 

5  ..  40 

5  ..  45 

5  .. 

50 

5 

. .  55 

5  ..  60 

6  ..  18 

6  ..  54 

6  .. 

60 

6 

..  66 

6  ..  72 

7  ..  .56 

7  ..  63 

7  .. 

70 

7 

..  77 

7  ..  84 

8  ..  64 

8  ..  72 

8  .. 

80 

8 

..  88 

8  ..  96 

9  ..  72 

9  ..  81 

9  .. 

90 

9 

..  99 

9  . .  108 

10  . .  80 

10  . .  90 

10  .. 

100 

10 

..  110 

10  . .  120 

11  ..  88 

11  ..  99 

11  .. 

110 

11 

..  121 

11  ..  132 

12  ..  96 

12  ..  1 

08 

12  .. 

120 

12 

..  132 

12  . .  144 
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Oral  Exercise. 

1.  Multiply  by  2  from  ,  l.y  3  from  1  •    ♦ 

2.  Multiply  by  4  from  3  to  9  ;   by  5  from  1l' 

:j.  Multiply  by  C  from  3  to  10;   by  7  from  1-  lu  ... 

4.  Multiply  by  8  from  12  t^j  2 ;  by  9  from  1  to  11. 

5.  If  a  man  drives  6  miles  per  hour  for  7  hours,  how  far 

(I'M-   »>"   cro? 

Distance  gone  in  1  hour  =  6  miles 
**  "       7  hours  =  7  X  G  miles 

=  42  miles. 
r>.  What  will  4  pair  of  bof>ts  cost  at  6  dollars  a  pair? 

7.  A  sheep  costs  7  dollars  ;  how  miicli  will  ♦"    »••'•'    t 
at  the  same  rate? 

8.  How  much  will  12  tons  of  coal  cost  at  0  dollars  a  ton  ? 

9.  A  man  can  earn  4  dollars  a  <l;iv  •  Ix.w  nin.li  c.-m  In- 
earn  in  9  days  ? 

10.  At  the  rate  of  8  marbles  fur  n  cent,  how  many  can 
be  bought  for  12  cents? 

11.  What  will  7  lead  pencils  cost  at  7  cents  eacli 

12.  If  a  man  cuts  3  cords  of  wood  in  a  day,  1im\    mi  mv 
cords  can  he  cut  in  12  days? 

13.  If  8  men  can  do  a  piece  of  work  in  7  days,  how  many 
days  will  it  take  one  man  to  do  it  ? 

14.  How  many  dollars  will  buy  9  tons  of  hay  at  12  dol- 
lars a  ton  ? 

15.  In  an  orchard  there  are  12  rows  of  trees,  and  11  trees 
in  each  row  ?  how  many  trees  are  there  in  the  orchard  ? 

16.  If  a  quantity  of  provisions  will  last  8  men  7  days, 
how  many  days  will  the  same  provisions  last  one  man  ? 

17.  If  12  bushels  of  api)les  are  pickKl  from  each  of  8 
tree^j,  how  many  bushels  are  picked  from  all  ? 

41.  Multiplication  may  be  divided  into  two  cases: 
J.   When  the  ^fu/fipIier  does  not  exceed  txcdx^' 
2.   When  the  Multi])lier  exceeds  twelve. 
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Case  I. 

42.  When  the  MultipHer  does  not  exceed  twelve. 
Ex.  1. — How  many  are  4  times  87  boys? 

1st  Operation.  2nd  Operation. 

87  bovs.  87  boys. 

87     '"'  4     '' 

87     "  

87  "  Product,  348  boys. 


Sum,  348  boys. 

In  the  first  operation  we  find  the  result  by  Addition. 

In  the  second  operation,  which  is  much  shorter,  we  write 
down  87  once,  and  we  put  4,  the  number  of  times  it  is  to 
))e  taken,  under  the  units'  figure  of  the  Multiplicand.  We 
then  begin  at  the  right  hand  side  to  multiply  by  4  ;  4  times 

7  units  are  28  units,  or  2  tens  and  8  units.     We  write  the 

8  units  under  the  units  and  add  the  2  tens  to  the  product 
"f  the  tens.     We  next  take  4  times  8  tens.     4  times  8  tens 

10  32  tens  and  2  tens  make  34  tens,  or  3  hundreds  and  4 


u-ns.     Then  we  write  down 
the  hundreds'  place. 


4  in  the  tens'  place  and  3  in 


Multiply 
By 


(1) 
7432 
2 


Exercise  xvi. 

(2) 
8432 
2 


47  cents. 


(7) 

137  cows. 

7 


(3) 
72312 
3 


(8) 

18G  apples. 
8 


(4) 
92123 
4 


234  girls. 
9 


Multiply 

10.  315  by  r>, 

11.  480  by  7. 

12.  614  by  :>. 

13.  7842  by  3. 


1  I.   (;SI3  by  7. 
15.  8742  by  5. 

k;.  97(;i  1)v  h. 

17.  8973  by  6. 


Kl.KMKN'r  \  l.\   \  !;|  1  1 1  M  1 .  I 


18.  i4or,>,  i,,  .*.     ,    -'.).  b:>», 


19.  18007  l)v  4. 

20.  82709  by  8. 

21.  2l87(i  l)y  7. 

22.  70095  by  9, 

23.  58799  by  6. 

24.  71873  by  9. 

25.  6742  by  8. 
2().  G040  by  9. 

27.  61783  bv  7. 

28.  60784  by  6. 


30.  170504  by  6. 

31.  683471  by  5. 

32.  8r»3478  by  7. 

33.  785473  by  8. 

34.  24(;353  by  9. 

35.  786549  by  10, 

36.  832957  by  11. 

37.  987356  by  11. 

38.  757638  by  12. 

39.  895324  by  12. 


Exercise  xvii. 

Practical  Problems. 

1.  What  will  4070  lemons  cost  at  4  cents  each? 

2.  What  will  37086  oranges  cost  at  5  cents  each. 

3.  A  man  paid  387  dollars  for  a  house  ;  how  much 


he  give  for  7  such  houses  ? 

4.  What  will  3043  pair  of  boots  cost  at  5  dollars  a  pair? 

5.  There  are  56  sheep  in  one  flock  ;  how  many  sheep  are 
there  in  6  such  flocks  ?  What  is  the  value  of  each  flock  at 
7  dollars  a  head  ? 

6.  A  man  bought  384  pounds  of  sugar  ;  he  sold  290 
j)ounds ;  how  much  had  he  left  ?  IIow  much  did  he  receive 
for  what  he  sold,  at  9  cents  a  pound?  Wliat  is  the  remain- 
der worth  at  8  cents  a  pound  ?  at  7  cents  a  pound  ? 

7.  A  merchant  sold  378  kegs  of  nails  at  9  dollars  a  keg ; 
32  hundred  weight  of  iron  at  7  dollars  a  hundred  weight; 
what  did  each  of  the  articles  come  to  ?  What  did  both  come 
to?  He  paid  away  1389  dollars  ;  how  much  money  has  he 
left? 

8.  I  have  a  book  with  220  pages ;  tlu  .\  ..i.  ».  j-aiagraphs 
on  each  page ;  there  are  9  lines  in  each  paragraph ;  there 
are  8  words  in  each  line ;  there  are,  on  an  average,  5  letters 
in  each  word ;  how  many  paragraphs  are  there  in  the  book  ? 
How  many  lines  ?  How  many  words  ?  How  many  letters  ? 
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9.  A  grocer  sold  37  pounds  of  rice  at  8  cents  a  pound ; 
46  pounds  of  sugar  at  9  cents  a  pound  ;  what  did  the  rice 
come  to?  What  did  the  sugar  come  to?  What  did  both 
come  to  ?     How  much  did  one  cost  more  than  the  other  ? 

10.  A  man  bought  137  pints  of  chestnuts  at  8  cents  a  pint ; 
246  pints  of  peanuts  at  9  cents  a  pint ;  what  did  each  cost? 
What  did  both  cost?  How  much  did  one  cost  more  than 
the  other  ? 

43.  To  multiply  by  the  factors  of  a  number. 

44.  The  Factors  of  a  number  are  those  numbers  which 
multiplied  together  will  produce  it.  Thus,  3  and  5  are  the 
factors  of  15. 

Ex.  2.— Multiply  742  by  12. 

12  =  6x2,  or  4x3. 

742  742  742 

12  6  4 


8904  4452  2968 

2  3 


8904  8904 

It  is  thus  seen  that  the  Multiplicand  multiplied  by  the 
Multiplier,  gives  the  same  product  as  when  multiplied  by 
any  set  of  factors  into  which  the  multiplier  can  be  separ- 
ated. 


ir\ 

Exercise  xviii. 

1. 

478  by  25. 

7. 

2345  by  81. 

2. 

976  by  42. 

8. 

3764  by  64. 

3. 

1879  by  63. 

9. 

2978  by  45. 

4. 

1362  by  49. 

10. 

3475  by  18. 

5. 

8936  by  54. 

11. 

7649  bv  24. 

6. 

4729  by  72. 

12. 

9365  by  144. 

13.  In  one  mile  there  are  1760  yards,  how  many  yards 
are  there  in  56  miles  ? 


:i2  ..;...,.,. 

11.   ir  M»unti  travels  1142  ItH^L  ill  »MM- >«ruii.i    n.w  i.irwiu 
it  move  in  ouv.  minute  or  00  seconds? 

15.  AVhat  will  72  bushels  of  wheat  cost  at  IIG  cents  for 
one  bushel  ? 

10.  If  27  men  can  do  a  piece  of  work  in  17  days,  how 
long-  will  it  take  one  man  to  do  the  name  work  ? 

17.  What  is  the  cost  of  21  Iiorses  at  the  rate  of  125  dol- 
lars each  ? 

18.  Tf  "   V  -1  ■■  ..<•.--.■ -^■.  I  ■:-.  .i:,i'..  -^    ^^■^  ,•  vv-m:  .: 

cost? 

19.  It  II  man  .spends  IMj  dollars  iu  a  year,  huw  much  will 
he  spend  at  the  same  rate  in  21  year's? 

20.  There  are  14 10  minutes  in  a  day ;  how  many  min- 
utes are  th(M"e  in  2>^  days? 


Case  II. 

45.  When  the  Multiplier  exceeds  Twelve. 

Ex.  3.  Multiply  479  by  57. 
479 
57 


1st  partial  product  3353  =  7  times  the  Multiplicand. 
2ud     "  "     23950  =  6  X  10  times  Multiplicand -50 

[times  Multiplicand 

Entire  "     27303  =  57  times  the  Multiplicand. 

Since  57  is  composed  of  7  units  and  5  tens  or  50,  57  times 
the  number  must  Ixi  equal  to  7  times  the  number,  plus  50 
times  the  number.  7  times  479  is  3353,  the  first  jmrtial 
product.  We  ^Gt  50  times  479  by  fti'st  finding  10  times  479 
and  then  multiplying  this  result  by  5.  10  times  479  is  4790 
and  5  times  4790  is  23950,  the  second  jyartial  product.  We 
write  this  under  the  fii*st  product  so  that  units  may  come 
under  units,  tens  under  ttais,  &c.,  and  then  we  add  the  two 
partial  products  together. 

In  actual  practice  we  always  omit  the  0. 
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46.  Pii^OOi^.  — Multiply  the  Multiplier  by  the 
Multiplicand.  If  the  product  is  the  same  as  before, 
the  work  is  likely  to  be  correct. 


Exercise  xix. 


Multiply 

1.  741  by  0)35. 

2.  895  by  336. 

3.  972  by  243. 

4.  825  by  682. 

5.  973  by  745. 

6.  8462  by  781. 

7.  9643  bv  683. 

8.  8532  bv  763. 

9.  8984  by  133. 

10.  4659  by  886. 

11.  28352  by  345. 

12.  41678  by  287. 

13.  34073  by  435. 

14.  40735  bv  628. 

15.  29304  by  789. 

16.  90705  by  897. 

17.  43445  by  678. 

18.  37436  by  835. 

19.  88888  by  789. 

20.  23567  by  597. 


21.  6484  by  6372. 

22.  7856  bv  3375. 

23.  6748  by  6334. 

24.  4878  by  3437. 

25.  8547  by  7733. 

26.  85474  by  2547. 

27.  46887  by  3489. 

28.  56184  by  5474. 

29.  56664  by  4871. 

30.  25473  by  4487. 

31.  73519  by  4735. 

32.  81897  by  3456. 

33.  21346  bv  31452. 

34.  47309  by  45233. 

35.  25737  by  63252. 

36.  43629  by  28516. 

37.  10786  by  31672. 

38.  47396  by  73462. 

39.  76448  by  54173. 

40.  28354  by  31867. 


47.  To  multiply  when  the  Multiplicand,  the  Mul- 
tiplier, or  both,  contain  ciphers. 

Ex.  4.  Multiply  2479  by  4006. 

2479  4006  times  2479   equals   4000  times 

4006 


14874 
9916 

9030874 


2479  i)lus  6  times  2479.  6  times  2479 
is  14874  ;  40aj  times  2479  is  9916000. 
These  partial  pnxlucts  are  written  one 
under  the  other,  as  before,  the  O's 
being"  omitted. 
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Multiply 

1.  415  by  307. 

2.  7004  hv  1)02. 

3.  27()1)  by  708. 

4.  1304  bv  5004. 

5.  9006  by  7036. 

Ex.  5.     Multiply 

614000 
700 


429800000 


Exercise  xx. 

6.  1684  by  4008. 

7.  2(X)2  by  4103. 

8.  3678  by  7068. 

9.  9999  by  8008. 
10.   3674  by  200901. 

614000  by  700. 

This  result  is  the  same  a>;  liiat  oi)iaiiied 
by  multiplying?  614  by  7,  and  then 
annexing  to  the  right  fire  naughts, 
which  is  the  sum  of  the  number  of 
naughts  to  the  right  of  lx)th  the  multi- 
plicand   ni  j,  ;iiiil  tilt'  !inilMt)li«'r    7. 


Exercise  xxi. 

Find  tlu'  value 

1.  Of  473  X  600. 

7. 

Of  18000  X  623. 

2.  Of  847  X  700. 

8. 

Of  6400  X  640. 

3.  Of  9642  X  6300. 

9. 

Of  650  X  650. 

4.  Of  1875  X  6340. 

10. 

Of  83600  X  7500. 

5.  Of  27  X  9000. 

11. 

Of  9230  X  7000. 

6.  Of  6000  X  43. 

12. 

Of  8000  X  61000. 

Exercise  xxii. 

Practical  Problems. 

1.  In  1  ream  of  paper  there  are  480  sheets ;  how  many 
sheets  are  there  in  947  reams  ? 

2.  If  a  cotton  mill  manufactures  637  yards  of  cloth  in 
one  day,  how  many  yards  will  it  make  in  307  days? 

3.  At  125  dollars  each  what  will  49  horses  cost? 

4.  A  merchant  bought  29  pieces  of  cloth ;  in  each  piece 
there  were  57  yards:  !i(>w  many  ynrds  wf*v"  ^Ii-'-m  i"  ti.*. 
whole  ? 

5.  If  19008  pounds  of  hay  are  required  for  the  horses  of 
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a  cavalry  reg-iment  for  one  day,  how  manj^  pounds  will  be 
needed  tor  206  days? 

6.  What  would  be  the  cost  of  constructing"  309  miles  of 
plank  road,  at  3975  dollars  a  mile? 

7.  How  many  apples  will  an  orchard  containing  208 
trees  produce,  if  the  average  yield  is  1269  apples  for  eacli 
tree  ? 

8.  In  3  editions  of  750  books  each,  how  many  pages  are 
there,  if  each  book  contains  407  pages  ? 

9.  How  many  yards  of  sheeting  are  there  in  57  bales,  each 
hale  containing  25  pieces  and  each  piece  43  yards  ? 

10.  In  a  cotton  mill  there  are  29  looms ;  each  loom  can 
weave  42  yards  daily.  At  this  rate  how  many  yards  can 
be  woven  in  159  days? 

11.  A  lot  cost  420  dollars;  how  much  will  105  lots  cost 
;it  the  same  rate  ? 

12.  A  drover  has  406  cows  worth  30  dollars  each ;  how 
much  are  they  all  worth? 

13.  How  much  will  it  cost  to  build  307  miles  of  railroad 
;it  4060  dollars  a  mile? 

14.  A  contractor  built  604  miles  of  railroad  at  6500  dol- 
lars a  mile ;  how  much  did  he  get  for  h? 

15.  If  it  requires  720  barrels  of  provisions  to  supply  an 
arrav  for  one  day,  how  many  barrels  will  be  required  for 
365  days? 

16.  If  one  acre  of  land  cost  9620  dollars,  how  much  will 
736  acres  cost? 

17.  If  it  cost  98650  dollars  to  build  one  mile  of  railroad, 
how  much  will  it  cost  to  build  2809  miles? 

18.  There  are  15  fields  of  corn  ;  in  each  field  there  are 
'7  rows,  and  256  hills  in  each  row;  how  many  hills  are 

iliere  in  the  15  fields? 

19.  How  many  yards  of  cloth  are  there  in  43  bales,  each 
bale  containing  72  pieces,  and  each  piece  29  yards? 

20.  If  a  railway  train  goes  18  miles  an  hour,  how  far  will 
it  go  in  17  days  of  24  hours  each? 
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Exercise  xxiii. 

Practical  Problems  involving  the  Previous  Rules. 

1.  B  bought  a  house  for  21)00  dollars,  and  gave  for  it  98 
cows  at  21  dollars  each,  and  the  rest  in  money ;  how  much 
money  d  id  he  pay  ? 

2.  One  army  contains  4575  men,  and  another  36  times 
as  many,  lacking  1930  men  ;  how  many  men  are  there  in 
the  second  ai*my  ? 

3.  Mr.  Petei's  has  2461  gallons  of  coal  oil,  Mr.  Martin  has 
1140  gallons,  and  Mr.  Benson  has  147  times  as  much  as 
l)Oth  ;  how  much  has  Mr.  lienson  ? 

4.  A  farmer  sold  120  cows  at  37  dollars  each,  and  re- 
ceived in  payment  2000  d"iiM-<-  !h>w  nine]'  ^  "»  i'<!>i-Mn.i 
due? 

5.  B  sold  70  hens  at  7.*}  cvuts  each,  \)i\  turkeys  at  32 1 
cents  each,  and  received  in  payment  2 1000  cents  ;  how 
much  remains  due  ? 

0.  A's  barn  cost  2485  dollars,  his  lu-.i  ,  i.-..,  .,  »....i..  ... 
much,  and  his  farm  cost  as  much  as  lx)th  ;  what  was  the 
cost  of  the  house  ?     What  was  the  cost  of  the  farm  ? 

7.  A  drover  bought  30  horses  at  145  dollars  a  head,  and 
90  cows  at  28  dollars  a  head;  which  cost  th(  ud 

how  much? 

-  A's  book  contains  248  pages,  with  2850  letters  on  a 
page,  and  B's  contains  325  pages,  with  3405  letters  on  a 
page  ;  how  many  letters  in  A's  book?    ITow  many  in  B's? 

9.  A  man  has  75  bags  of  apples,  each  bag  confining  2 
bushels;  Imw  nnicli  will  be  received  foi-  tliein,  ;it,  1?")  cents 

a  bushel  V 

10.  A  lai'nicr  sold  i';")  nrKins  or  nuucr,  e;icii  iirKin  con- 
taining 12r)  ]Kninds,  and  received  for  each  pound  37  eent«; 
how  much  did  he  receive  for  it  all? 

11.  Find  the  or"(lii(*t.  of  the  sum  and  difTcrcnce  ;  7^1 
and  397. 
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12.  If  472  men  cut  800  cords  of  wood  in  two  days,  how 
long"  would  it  take  one  man  to  do  it? 

13.  A  ftirmer  sold  a  129  cows  at  29  dollars  each,  and 
received  in  payment  2300  dollars  ;  how  much  yet  remains 
due? 

14.  A's  barn  cost  175  dollars ;  his  house  cost  16  times  as 
much,  and  his  farm  cost  as  much  as  l)oth ;  what  was  the 
cost  of  the  house  ?     What  was  the  cost  of  the  farm  ? 

15.  A  man  boug'ht  56  acres  of  land  at  45  dollars  an  acre, 
'uid  78  acres  at  62  dollai's  an  acre,  and  sold  the  whole  at 

.)  dollars  an  acre.    Did  he  gain  or  lose,  and  how  much? 

16.  A  merchant  1)ouofht  1600  barrels  of  flour  at  7  dollars 
;i  barrel  ;  he  sold  900  barrels  at  12  dollars  a  barrel ;  and 
I  he  remainder  at  5  dollars  a  barrel.  Did  he  gain  or  lose, 
•md  how  much? 

17.  If  a  house  is  worth  3250  dollars,  and  the  farm  on 
which  it  stands  3  times  as  much  and  450  dollars  more,  and 
the  stock  on  the  farm  twice  as  much  as  the  house,  lacking 
1*368  dollars ;  what  is  the  value  of  the  whole  ? 

18.  A  has  4278  dollars  more  than  B,  and  1225  dollars  less 
t  han  C,  who  has  7864  dollars :  and  D  has  as  much  as  A 
-ind  B  together.     How  much  has  D? 

19.  A  man  invests  in  trade  450  dollars  at  one  time,  at 
iHOther  840  dollars,  at  another  1125  dollars,  and  at  an- 
ther 1640  dollars;  how  much  must  be  added  to  these 
ums  that  the  amount  invested  by  him  shall  be  increased 

three  fold  ? 

20.  A  man  sold  his  house  for  4500  dollars,  and  250  acres 
of  land  at  75  dollars  an  acre  ;    he  got  in  payment  5000 

lollars  in  cash,  239  cattle  at  25  dollars  each,  and  317  sheep 
it  5  dollars  each  ;  how  much  is  still  due  him  ? 

21.  A  drover  bought  a  herd  of  33  oxen,  paying  as  many 
<l()llars  for  each  ox  as  there  were  oxen  in  the  herd.  He 
paid  500  dollars  in  money,  and  gave  his  note  for  the  bal- 
ance; for  how  much  did  he  give  his  note? 
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Section  IV.— Division. 


1.  Among  how  many  boys  may  20  marbles  be  divided, 
Skiving  to  each  boy  5  marbles? 

Taking  5  marbles  and  giving  them  to  the 
first  hoy,  tliere  are  15  marbles  remaining, 

Taking  5  of  these  and  giving  them  to 
the  second  boy,  there  are  10  ni'ri'i«<  re- 
maining. 

Taking  5  of  these  and  giving  ihcin  to 
the  tliird  hoy,  there  are  still  5  remaining. 

Taking  these  and  giving  them  to  the 
iburth  boy,  tliere  are  none  remaining. 

Hence  20  marbles  may  be  divided  among 
4  boys,  giving  to  each  one  5  marbles. 


20  marbles. 
5 


15 
5 

To 

5 

"5 
5 


20  marbles  are  divided  equally  among  4  boys,  how 
y  does  each  boy  receive  ? 

marbles.        Taking  4  marbles  and  giving  each  boy 
one,  there  are  IG  remaining. 

Again,  taking  4  more  and  giving  each 
one  one,  there  are  12  remaining,  and  each 
boy  has  2. 

Again,  taking  4  more  and  giving  each 
boy  one,  there  are  8  remainini:  '  ' 
boy  has  now  3. 

Again,  taking  4  more  and  giving  each 
boy  one,  there  are  4  remain ihl'".  .'UkI  each 
boy  has  4  marbles. 

Again,  taking  4  more  and  ^j^ivnig  "aeh  hoy 
one  there  are  none  remaining  and  each  lx)y 
has  5  marbles. 

Hence,  we  see  that  Division  is  simply  a  short  method 
of  performing"  several  successive  subtractions  of 
the  same  number. 


If 
man 

20 
4 

Te 

4 

12 
4 

~8 
4 

~4 
4 

~0 
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We  might  have  obtained  the  result  in  a  shorter  way,  as 
follows :  Since  4  times  5  is  20,  we  see  that  4  is  contained 
in  20  five  times,  and  5  is  contained  in  20  four  times. 

Hence,  to  find  liom  many  times  one  mimber  is  contamed 
in  a  second,  tee  have  merely  to  find  loliat  number  multi 
plied  by  the  first  will  produce  the  second. 

2.  How  many  times  2  horses  are  G  horses? 

3.  Hovv  many  times  3  cents  are  12  cents? 

4.  How  many  times  is  5  contained  in  15? 

Since  3  times  5  is  15,  5  is  contained  3  times  in  15. 

5.  How  many  times  is  6  contained  in  30? 

<).  Three  dogs  have  12  feet;  how  many  feet  has  1  dog? 

7.  How  many  times  4  feet  are  12  feet  ? 

8.  A  bush  has  8  roses ;  how  many  times  2  roses  has  it  ? 
How  many  times  4  roses? 

9.  A  house  has  12  doors  ;  how  many  times  3  doors  has  it  ? 

10.  One  of  the  factors  of  G  is  2,  what  is  the  other? 

11.  Divide  G  into  2  equal  parts. 

12.  Whatis  thehalf  of  G? 

13.  How  many  times  is  7  contained  in  28  ? 

48.  When  it  is  re(juired  to  find  how  many  times  one 
I  lumber  contains  another  the  i)rocess  is  called  Division. 

49.  The  number  to  be  divided  is  called  the  Dividend. 

50.  The  number  by  which  we  divide  is  called  the  Divi-^ 
SOP. 

51.  The  number  of  timers  the  Divisor  is  contained  in  the 
Dividend  is  called  the  Quotient. 

52.  When  the  Divisor  docs  not  go  an  exact  number  of 
limes  info  tlic.  Dividend,  the  excess  is  called  the  Remain^ 
der. 

53.  The  liemainder,   being  part  of  the  Dividend,   will 

il\v;i\'s  be.  of   till'    s:n))<'    V\\\i}    nr    Jcik  .ntii'.;i  t  i<  •!,   -i^thf^Divi- 
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54.  Tho  Sigfn  of  Division  is  a  short  horizontal  line, 
with  a  clot  above  it  and  another  below  it,  thus,  -^ .  It  shows 
that  the  number  before  it  is  to  be  divided  by  the  nuinIxT 
after  it.    Thus  8  -f  2  =  4  is  read,  8  divided  by  2  is  equal  to  4. 

55.  Division  is  frequently  indicated  by  a  line  with  the 
dividend  above  and  the  divisor  below  it ;  thus  J  signifies 
that  0  is  to  be  divided  by  3. 

56.  Division  may  be  divided  mh'  iv><>  cn^-r-;: 

1.  When  the  dirisor  does  not  exceed  tied  re. 

2.  Whe7i  the  divisor  exceeds  ttcelve. 

Oral  Exercises. 

1.  If  a  mail  walks  *2t   milo.;  in  <;  ]iniir>.  li^^     .;     ^ 
walk  in  1  hour? 

Distance  walked  in  0  hours  =  24  miles. 
"  "  1  hour  =24  miles -r  6. 

=    4  miles. 

2.  If  1  man  can  do  a  piece  of  work  in  32  days,  how  long 
will  it  take  8  men  to  do  it  ? 

3.  If  7  yards  of  silk  can  be  got  for  21  dollars,  how  much 
will  1  yard  cost  ? 

4.  If  27  yards  of  silk  can  be  bought  for  3  dolloi-s,  how 
many  yai-ds  can  be  bought  for  1  dollar  ? 

5.  If  3  hats  cost  9  dollars,  how  much  will   1  i 
How  much  will  7  cost?     How  much  will  12  cost? 

6.  How  many  times  5  oranges  are  50  oranges  ?  Is  the 
re>ult  a  concrete  number,  or  an  abstract  number? 

you  can  buy  a  lead  pencil  for  3  cents^  how  many 
ciiii  you  buy  for  24  cents? 

8.  How  many  barrels  of  apples  at  2  dollars  a  barrel  can 
be  bought  fur  21  dollars? 

9.  If  n  man  walks  3  miles  an  li '"•  '  '^v  many  l^.m-.  will 
it  take  him  to  walk  18  miles  ? 
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10.  A  farmer  divides  84  bushels  of  apples  equally  among 
12  men  :  liow  many  bushels  does  each  receive  ? 

11.  72  cents  are  paid  for  12  eggs ;  how  much  will  1  cost 
It  the  same  rate  ? 

12.  How  long  will  it  take  12  men  to  perform  a  piece  of 
work  that  1  man  can  do  in  60  days  ? 

13.  A  man  planted  an  orchard  of  120  trees,  and  put  10 
in  each  row :  how  many  rows  are  there  in  the  orchard  ? 

14.  How  many  men  at  9  dollars  a  month  can  be  hired  1 
month  for  81  dollars  ? 

15.  If  6  barrels  of  flour  cost  54  dollars  ;  how  much  will 
1  barrel  cost? 

Case  I. 

67.  When  the  Divisor  does  not  exceed  twelve. 

Ex.  1.  How  many  times  is  7  contained  in  952  ? 

Divisor.    Dividend.    Quotient. 

7)  952         (136 

7  We  write  the  Divisor  at  the 

—  left,  and  the  Quotient   at   the 

25  right  of  the  Dividend  and  begin 

21  at  the  left  to  divide.     7  is  con- 

—  tained  in  9  hundreds  1  hundred 
42  times  and  a  remainder.  We 
42  write  the  1  hundred  in  the  Quo- 

—  tient,  and  multiply  the  Divisor 
7  by  the  1  hundred.  This  gives  us  7  hundreds,  which  we 
write  under  the  hundreds  of  the  Dividend.  We  then  sub- 
t  ract  the  7  hundreds  from  the  9  hundreds  and  the  remain- 

ler  is  2  hundreds,  or  20  tens.  We  add  the  5  tens  of  the 
Dividend  to  these  20  tens  and  set  down  the  25  tens.  7  is 
contained  in  25  tens  3  tens  times,  and  a  remainder  We 
write  the  three  tens  in  the  Quotient,  and  multiply  the  Divi- 
sor by  the  3.  This  gives  21  tens,  which  we  write  under  the 
partial  Dividend,  25  tens.  We  subtract,  and  the  remain- 
'Icr  is  4  tens  or  40  units.     Wo  add  the  2  units  of  the  Divi- 

Icnd  to  these  40  unita  and  set  down  the  42  units.    7  is  con- 
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taiiuul  in  42  units  (>  unius  tini«  s.     Wc  write  the  0  units  in 
tlie  (^Miotient  and  nmltii>ly  tlic  Divisor  by  tlic  0.    Thin  i:\yv:< 
us  42  units,  wliich  wo  subtract  as  before,  and  there 
remainder. 

Tlie  working  of  the  preceding  example  may  be  shorten* 
as  follows: — 

Divisor  7)052  Dividend.     \Vr  wi-Ik;  iIk-  I)ivi- 

I3G  Quotient,     ^""^^f  tho  Dividend  and  pr. 
ceed  as  follows : — 

7  is  contained  in  9,  1  time  and  2  over.     We  pi;  2 

l>ef()re  the  5  and  thus  make  25.  7  is  contained  in  2.'>,  3 
times  and  4  over.  Wc  place  this  4  before  2  and  tlms  ninke 
42.    7  is  contained  in  42,  (»  times. 

When  the  Divisor  does  not  exceed  12  ilu;  inuli.,  .......  ui 

and  subtraction  are  perfornuid  ment^illy,  the  quotient  on/// 
being  Avrittcn  down,  the  work  bcinjr  thus  greatly  shortened. 
This  is  called  Short  Division.     The  dividend  may  Ixj  so 
arranged  that  the  units,  tens,  hundreds,  &X5.,  shall  bedivisibl 
by  the  divisor  ;  thus  : — 

952  =  9  hund.  +   5  tens+   2  units, 

=  7  hund.  +  25  tens  +   2  units, 

=  7  hund.  +  21  tens +  42  units, 

therefore,  952 -r  7=1  hund.  +   3  tens  +   6  units, 

=  136. 

When  all  the  different  steps  of  the  solution  are  written 
the  process  is  eddied  Long  Division. 
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-)'H 

-I 

L'j58( 

(3) 
2)54( 

(4) 
2)!»2( 

(5) 

2)nB( 

(<>) 
3)57()( 

(7) 
3)lf>5( 

(«) 
3)723( 

('•>) 

3)S7:!' 

dO) 

(H) 
4)852( 

(12) 
4)7Gt( 

.    (13) 
•1)932( 

(It) 

4)57(;( 

1)7.18{ 

The  pupil 

is  exported  to  work  ExcrcJsr 

UivUion,  ai: 

next  by  Short  Divisiou. 
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(16) 

735( 

•(17) 

5)850( 

(18) 
5)975( 

(19) 

5)745( 

(20) 
5)835( 

21) 
732( 

(22) 
6)8  46( 

(23) 
6)924( 

(24) 

0)972( 

(25) 
6)834) 

26) 
784( 

(27) 
7)798( 

(28) 
7)833( 

(29) 
7)966( 

(30) 
7)959( 

:U) 

Sl)(3( 

(82) 
8)936/^ 

(33) 
8)044( 

(34) 
8)976( 

(35) 
8)992( 

liiS( 

(37> 
0)57b, 

(38) 
9)86Jy 

Exercise  xxV. 

(39) 
9)738/ 

(40) 
9)666( 

(1) 

2)456 

(2) 

2)736 

(3) 

2)548 

(4) 

2)374 

(5) 

2)538 

?>)7:i5 

0) 
3)816 

(8) 
3)522 

(9) 
3)414 

(10) 
3)738 

fll) 

(12) 
3)513 

(13) 
3)546 

(14) 

3)765 

(15) 
3)825 

4;.-)  12 

(17) 
4)624 

(18) 

4)732 

(19) 

4)576 

(20) 
4)824 

(21) 

(22) 

1  iHlC 

(23) 

4)972 

(24) 
4)608 

(25) 
4)436 

(26) 

5)61  r, 

(27) 

5)735 

(2S) 
5)645 

(29) 

5)785 

(30) 

5)840 

(31) 
5)815 

(321 

5)1)3:. 

f33) 

.\)780 

(34) 
5)765 

(35) 
5)880 

(30 
6)83  1 

(37) 

(38) 

r,  ;(;r)l 

(39) 

6)774 

(40) 
6)864 
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(41) 
<;)1476 

(42) 
6)3336 

(47) 
7)173l' 

(.^2) 
8)365(; 

(57) 
9)3978 

(43) 
6)2514 

(4S) 

7,sir.t; 

(44) 
6)3C.54 

(45) 
6)7338 

(46) 
7)2569 

(49) 
7)9359 

(50) 
7)9870 

(51) 
8)7256 

(53) 

8)757r, 

(58) 
9)2565 

(54) 
.^j29352 

(55) 
8)111032 

(56) 
9)8892 

(59) 
9)63288 

(60) 
9)67356 

Exercise  xxvi. 

Practical  Problems. 

1.  At  6  cents  each,  Imw  many  oranges  can  he   m  mi-hl 
for  354  cents? 

2.  At  2  dollars  a  day,  how  many  days'  work  can  I  hire 
for  346  dollars? 

3.  How  many  pounds  of  rice  at  4  cents  a  pound  can  I 
buy  for  3672  cents  ? 

4.  In  three  feet  there  is  1  yard ;  how  many  yards  are 
there  in  693  feet? 

5.  If  8  men  can  dig  768  rods  of  ditch  in  3  ^vonic   iwnv 
many  rods  can  1  man  dig  in  the  same  time  ? 

6.  If  7  yaixis  of  cloth  cost  637  cents,  what  will  1  yard 
cost? 

7.  If  9  men  dig  135  bushels  of  potatoes  in  1  day,  how 
many  bushels  can  1  man  dig  in  1  day  ? 

8.  When  7  is  multiplied  by  a  certain  number  the  pro- 
duce is  861,  what  is  the  number? 

9.  If  6  bins  of  equal  size  are  exactly  filled  by  30312 
bushels  of  grain^  how  much  does  each  bin  hold  ? 

10.  If  7  men  can  cut  56  cords  of  wood  in  4  day-,  li.w 
much  can  1  man  cut  in  the  same  time  ? 
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Ex.  2.  Divide  70268  by  7. 
Divisor  7)  70268  Dividend. 
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10038  Quotient.     2  Remainder. 

In  this  example  we  say  7-  is  contained  in  7  ten  thousands, 
1  ten  thousand  times  and  no  remainder.  We  put  down 
this  1  in  the  ten  thousands'  places.  7  is  not  contained  in 
0  thousands.  We  put  a  0  in  the  thousands'  place.  7  is 
not  contained  in  2  hundreds.  We  a^ain  write  a  0  in  the 
hundreds'  place.  7  is  contained  in  26  tens,  3  tens  times 
and  5  over.  We  write  the  3  in  the  tens'  place,  7  is  con- 
tained 8  times  in  58  units  and  2  over.  We  write  8  in  the 
units'  place  and  indicate  the  division  of  the  2,  thus,  f ; 
this  is  annexed  to  10038,  thus,  10038f. 

58.  PROOF.— Multiply  the  Quotient  by  the  Di- 
visor, and  to  the  Product  add  the  Remainder,  if 
any,  and  if  the  result  is  the  same  as  the  Dividend 
the  work  is  hkely  to  be  correct. 
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Divide, 


1. 

6532  by  3. 

14. 

2. 

11236  by  9. 

15. 

3. 

57636  by  6. 

16. 

4. 

11485  by  7. 

17. 

5. 

98537  by  8. 

18. 

6. 

345246  by  5. 

19. 

7. 

1680245  by  4. 

20. 

8. 

3432026  by  6. 

21. 

9. 

6216563  by  8. 

22. 

10. 

7295849  by  10. 

23! 

11. 

16779120  by  12. 

24. 

12. 

37000305  by  5. 

25. 

13. 

5767692  by  7. 

26. 

56464237  by  9. 
46626289  by  11. 
3523360  by  6. 
160590736  by  8. 
370370480  by  10. 
101650247  bv  12. 
51088982  by>. 
67320837  by  9. 
30040526  by  11. 
106131923  by  12. 
740048200  by  8. 
45603875  by  10. 
336384072  by  9. 
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Exercise  xxviii. 
Practical  Problems. 

I.  When  flour  is  worth  8  doUjirs  a  l)arrel,  how  many 
li.incls  could  l)c  brougfht  for  Bl^C)  dollars? 

If  7  casks  of  sugrar  weigh  8792  pounds,  what 
.•iv(  rage  weight  of  each  cask? 

3.  A  father  dying  left  an  estate  of  37350  dollar> 
divided  equally  nniong  his  wife,  his  two  sons  and  his  three 
daughters  ;  what  was  the  share  of  each  ? 

4.  Five  men  bought  a  horse  for  IGO  dollars;  they  hire 
him  out  at  4  dollars  a  day  for  24  days,  and  sell  him  for 
120  dollars;  how  much  will  each  one  gain? 

5.  A  grocer  bought  15  barrels  of  flour  for  100  dollai's; 
he  sold  it  so  as  to  gain  20  dn]lnr<:  Imw  nuieh  <li<l  '". 
receive  per  barrel  ? 

0.  How  long  will  it  take  two  boys,  starting  at  the  sanu; 
place,  and  travelling  in  op])osite  directions,  to  })e  21)070  rods 
ajjart,  if  one  goes  5  and  the  other  7  nxls  in  a  minute? 

7.  If  Of)  apples  are  divided  e(inMl!y  r?""'^"-  .^'  i>"^  -  i  '^ 
many  does  each  boy  receive  ? 

8.  If  4  sacks  of  coffee  weigh  523  pounds,  what 
weight  of  each  ? 

9.  If  G2G  dollars  are  divided  equally  among  5  men  what 
will  be  the  share  of  each? 

10.  In  one  week  there  are  7  days ;  how  many  weeks  are 
there  in  305  days? 

II.  John,  James  and  William  have  altogether  756  mar- 
bles, which  they  wish  to  divide  equally;  what  will  be  the 
share  of  each  ? 

12.  A  man  has  4  equal  lots  of  land,  containing  in  ,ill 
2750  acres ;  how  many  acres  are  there  in  each  lot? 

13.  If  0  car-loads  of  freight  w.m^I.  141712  pmnds  wl  ,t 
is  the  weight  of  each  car-load  ? 

14.  If  8  waggons  carry  438 1  bricks,  how  many  i>ricKs 
can  be  carried  in  one  wagon  ? 
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Case  11. 

59.  When  the  Divisor  is 

greater 

than  Twelve. 

Ex.  3.  Divide  4839  by  17. 

Dicisor.         Dividend. 

Quotient. 

17)           4839 

(284 

*l—  17 

34 

2—  34 



3—  51 

143 

4—  68 

136 

5       85 



6—102 

79 

7—119 

68 

8—136 

11  Remainder. 

Since  17  is  not  contained  in  4  tliousands  any  thousand 
times,  we  unite  the  4  thousands  to  the  8  hundreds,  makinjs: 
48  hundreds ;  17  is  contained  in  48  hundreds  2  hundred 
times.  We  set  down  2  as  the  first  figure  in  the  quotient, 
then  multiply  17  by  2,  and  subtract  the  product  34  from 
48.  The  remainder  is  14.  To  this  remainder  we  annex 
the  3  tens  of  the  dividend,  making  143  tens ;  17  is  con- 
tained in  143  tens  8  tens  times.  We  set  down  8  as  the 
next  figure  of  the  quotient,  then  multiply  17  by  8,  and 
subtract  the  product  136  from  143.  The  remainder  is  7  ; 
to  this  remainder  annex  the  next  figure  of  the  dividend, 
and  continue  as  before. 

Ex.  4.    Divide  74198  by  37. 

37)       74198       (2005 
74 


198 
185 

13 


•  Ijot  fht!  pupil,  bofori*  (•<)mrn<Miriii>;  tho  oporation  of  dividlnf::,  oonfltrnot  a 
table  by  niiiUijilyinj,'  the  divisor  l>y  ('acli  miinltcr  8ucc(!ssively  up  to  iJ  in  the 
maiuu'f  iiirlicatcri  in  fiif  fxamph'.  Tho  prupcr  (quotient  will  then  be  ap|)arent 
on  in.H|MM-ti()n.  Tlic  <liir«'i(iif  pnKliuMs  may  b<;  toinul  more  cjisiiy  by  luidition. 
Thus,  the  third  ppxluct  is  foMiid  i)y  julding  the  first  and  second i  tho  fourth 
prtHlijft.  by  adding  the  first  and  third,  and  so  on. 


i:^ 
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Ill  this  oxampio  we  find  there  is  no  remainder  on  suh- 
tractinfj:  74  from  71,  and  on  ])rinfifing"  down  1,  th<*  tliird 
tifcure  of  the  dividend,  37  is  not  contained  in  it ;  we  there- 
fore write  0  as  the  second  figure  of  the  quotient.  When 
we  bring  down  9,  the  next  figure  of  the  dividend,  37  is  not 
contained  in  19  ;  we  therefore  write  another  0  as  the  thiiti 
figure  of  the  quotient.  When  we  bring  down  8,  the  last 
figure  of  the  dividend,  37  is  contained  in  198,  5  times,  and 
we  go  on  as  before. 

Note. — For  every  figure  of  the  dividend  brought  dozen 
one  figure  must  be  written  in  the  quotient. 

The  proof  is  the  same  as  in  Short  Division. 

284 

17 


1988 

284 

4828  Product 

11  Remainder 

4839  Dividend 

or  thus 

:— Add  the  remainder  and  the  several  pM-t;- 

ducts ; 

tims  :— 

3400  1st  Partial  Product. 

1360  2nd       *• 

68  3rd 

11  Remainder. 

4839  Dividend. 

Exercise  xxix. 

Divide 

1. 

764  by  31. 

9.  67654  by  122. 

2. 

367  by  41. 

10.  39298  by  801. 

3. 

987  by  53. 

11.  80157  bv  346. 

4. 

4567  bv  61. 

12.  466281  by  936. 

5. 

2936  by  74. 

13.  159750  bv  425. 

6. 

38271  by  65. 

14.  539902  by  239, 

7. 

29781  by  56. 

15.  999999  bv  108. 

8. 

71847  by  76. 

16.  2802690  by  99( 

T>ro- 
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17.  8991207  by  1449. 

18.  9672160  by  1560. 

19.  6192138  by  1653. 

20.  3515772  by  1736. 

21.  9876480  by  1976. 

22.  24197460  by  2492. 

23.  8231505  by  1905. 


24.  13896225  by  2975. 

25.  16084440  by  5058. 

26.  23103465  by  6391. 

27.  18356508  by  16074. 

28.  572105376  by  78617. 

29.  344943192  by  134376. 

30.  1806147420  by  35805. 


Exercise  xxx. 
Practical  Problems. 

1.  There  are  24  hours  in  a  day ;  how  many  days  are 
there  in  1032  hours  ? 

2.  If  a  man  walks  25  miles  in  a  day,  how  long*  will  it 
take  him  to  walk  950  miles? 

3.  Sound  moves  37060  feet  in  34  seconds ;  how  far  will 
it  move  in  1  second  ? 

4.  A  drover  bought  23  head  of  cattle  for  736  dollars; 
what  was  the  price  per  head  ? 

5.  In  1  year  there  are  52  weeks ;  how  many  years  are 
there  in  6708  weeks  ? 

6.  If  75  shares  of  bank  stock  sell  for  9225  dollars,  what 
is  the  price  per  share  ? 

7.  A  man  bought  a  farm  of  524  acres  for  24104  dollars ; 
what  was  the  average  price  per  acre  ? 

8.  How  many  bales  could  be  made  out  of  281765  pounds 
of  cotton,  allowing  517  pounds  to  the  bale? 

9.  If  a  steamship  sails  5836  miles  in  17  days,  what  would 
be  the  average  daily  distance  ? 

10.  A  flour  barrel  holds  196  pounds  of  flour  ;  how  many 
barrels  would  it  take  to  hold  406700  pounds  ? 

ABBREVIATED   PROCESS   IN   LONG   DIVISION. 

Case  I. 

60.  To  divide  b5^  a  composite  number. 

61.  A  Composite  Number  is  one  which  may  be  pro- 
duced by  multiplying  together  two  or  more  numbere, 
neither  of  which  is  1.  Since  16  =  8  x  2,  16  is  a  composite 
number. 
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Ex.     5.     1 'IN  MIC   ''■y,\>:>    i>\      i... 

7)8701) 

6)  1252  and  5  units  over=   5 

1  sevens  over  ^  28 

Remainder  =  33 
Since  thu  laciors  oC  12  are  7  and  0,  we  diviile  1»n  iiu.-i- 
factors  in  succession,  tlrst,  dividing-  by  seven  we  obtiiin 
1252  for  quotient  and  5  for  remainder.  This  is  5  units. 
We  then  divide  the  quotient  by  six  and  obtain  208  for  quo- 
tient and  4  for  remainder.  Tiiis  is  4  groups  of  7  units 
each  or  28  units.  The  remainder  iS;,  therefore,  28  units  +  5 
units  =  33  units. 

Hence,  The  true  remainder  is  found  by  multiply- 
ing the  last  remainder  by  the  first  divisor  and 
adding  to  the  product  the  first  remainder. 

Exercise  xxxi. 
Divide 


1.  40827  by  27, 

2.  87468  by  64. 

3.  97648  by  63. 

4.  13853  by  45. 

5.  8642396  by  35. 

6.  7308216  by  49. 


7.  8742  by  25. 

8.  66842  by  96. 

9.  87648  by  81. 

10.  419421  by  99. 

11.  339240  by  132. 

12.  806345  by  144. 


Case  II. 


62.  To  Divide  when  there  are  ciphers  at  the  right 
of  the  Divisor. 

Ex.  6.  Divide  8593  by  700. 

Tlie  divisor,    700,    may   be  7.00)85,93 

resolved  into  the  factoi*s  7  and  'TZ       TTn., 

100.     We  first  divide  by  the  ^^  and  19.  rem. 

factor  100  by  cutting  off  two  figures  at  the  right,  and  get 
85  for  the  quotient  and  93  for  the  remainder.  We  then 
divide  the  quotient,  85,  by  the  otlior  factor,  7.  nnd  obLain 
12  for  the  quotient  and    l  mainder.  last 
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remaindor,  1,  being-  multiplied  by  the  divisor,  100,  and 
'J3,  the  first  remainder,  added,  we  obtain  193  for  tlie  true 
remainder. 

Ilence^  To  divide  when  there  are  ciphers  at  the  right  of 
the  divisor,  we  cat  off  the  ciphers  from  the  divisor  and 
the  same  number  of  figures  from'the  right  of  the  divi- 
deml ;  we  then  divide  the  remaining  figures  of  the 
I'n-idend  hif  the  remaining  figures  of  the  divisor  and 
prefix  the  remainder  to  the  figures  cut  off,  and  the  result 
will  be  the  true  remainder. 


Exercise  xxxii. 
Divide 

1.  725  by  30. 

2.  7r.  12  bv  00. 

3.  8042  bv  700. 
L  97801  i)v300. 

5.  723{;9  bv  90. 

6.  94078  by  80. 


7.  3780  bv  1700. 

8.  21500  bv  3000. 

9.  378751  by  12300. 

10.  984721  by  G400. 

11.  1084273  i)v2500. 

12.  9480279  by  15000. 


Exercise  xxxiii. 
Practical  Problems. 

1 .  In  a  yard  there  are  30  inches  ;  how  many  yards  are 
therein  3888  inches? 

2.  There  are  (;0  minutes  in  an  hour  ;  liow  many  liours 
are  th(!re  in  3900 minutes? 

3.  There  arc  16  ounces  in  ;i  imhiikI  ;  !i<>w  iii;m\'  ]K>nnds 
ire  there  in  1908  ounces? 

4.  Ilow  many  y)ounds  of  beef  at  18  cents  a  pound  can  be 
bought  for  510  cents? 

5.  There  are  04  pints  in  a  bushi;!  ;  how  many  bushels 
are  tliero  in  2088  pints  ? 

0.  A  farmer  sold  24  hoi^ses  for  5040  dollars ;  how  much 
did  he  receive  ai)i(;ce  for  them? 

7.  There  are  25  pounds  in  a  (piarter  ;  how  many  quar- 
ters arc  there  in  34450  pounds  ? 
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8.  How  many  bushels  of  oath,  „„  ,;.;  cents  a  I 
be  boujjht  for  13272  cents? 

0.  If  48  acres  of  land  produce  2064  bushels  of  corn,  iiuw 
much  will  be  produced  from  one  acre? 

10.  If  a  man  travels  2052  miles  in  54  days,  what  is  the 
average  rate  of  travel  per  day  ? 

63.  If  any  three  of  the  four  numbers,  that  form  the 
Divisor,  Dividend,  Quotient  and  Remainder  be  given,  we 
can  find  the  fourth. 

1.  Let  Divisor,  Dividend,  and  Quotient  be  given.  Mul- 
tiply the  Divisor  by  the  Quotient,  subtract  tl'-  >•  r-'*^  ^"  •>• 
the  Dividend,  and  we  have  the  Remainder. 

2.  Lot  Divisor,  Quotient,  and  Remainder  Ixi  given.  Mul- 
tiply the  Divisor  by  the  Quotient,  add  the  Remainder  to 
the  result,  and  we  have  the  Dividend. 

3.  Let  Divisor,  Dividend,  and  Remainder  be  given.  Sub- 
tract the  Remainder  from  the  Dividend,  divide  the  result 
by  the  Divisor,  and  we  have  the  Quotient. 

4.  Let  Quotient,  Dividend,  and  Remainder  be  given* 
Subtract  the  Remainder  from  the  Dividend,  divide  the 
result  by  the  Quotient,  and  we  have  the  Divisor, 

Exercise  xxxiv. 

1.  What  number  divided  by  75  will  give  a  quotient  ot 
1 17  and  remainder  of  39  ? 

2.  What  number  must  be  taken  from  1^7  "'  •'  ^  it 
may  be  exactly  divisible  by  132  ? 

3.  Of  what  number  is  483  lx)th  divisor  and  quotient? 

4.  What  number  larger  t^''»"  ''i*'  ^v;Il  dividr*  7r>i»>>^  wifii. 
out  a  remainder? 

5.  What  number  must  be  added  to  38472  so  that  it  may 
be  exactly  divisible  by  379  ? 

6.  The  answer  to  a  question  in  Multiplication  is  1404336 
the  multiplicand  is  51G3  ;   what  is  the  multiplier? 

7.  If  the  quotient  is  5000  when  the  divisor  is  2001  and 
the  remainder  100,  what  is  the  dividend  ? 
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8.  What  number  divided  by  528  will  give  36  for  quotient 
tid  leave  44  as  a  remainder  ? 

9.  If  the  dividend  be  784622  and  the  quotient  be  4044, 
what  is  the  divisor  and  the  remainder  ? 

10.  If  the  quotient  be  194,  the   divisor  4044,  and  the 
remainder  87,  what  is  the  dividend  ? 

Exercise  xxxv. 
Practical  Problems  involving  the  Previous  Rules. 

Ex.  1.   A  carpenter  can  earn  45  dollars  a  month;  his 

expenses  are  at  the  rate  of  24  dollars  a  month.     He  wishes 

to  purchase  a  lot  of  ground  which  contains  19  acres,  and 

-  held  at  42  dollars  per  acre ;  in  what  time  may  he  save 

iiough  to  make  the  purchase  ? 

He  saves  45  dollars  -  24  dollars  =  21  dollars  a  month. 

The  lot  will  cost  19  x  42  dollars  =  798  dollars  ; 
then  the  number  of  months  in  which  he  can  save  enough 
to  purchase  the  lot  is  798  -^  21  =  38. 

1.  A  farmer  bought  land  from  A  at  60  dollars  an  acre, 
!  nd  the  same  quantity  from  B  at  85  dollars  an  acre.  The 
whole  amounted  to  53215  dollars ;  how  many  acres  did  he 
buy  from  each  ? 

2.  A  merchant  sold  a  piece  of  cloth  containing  45  yards, 
another  piece  containing  57  yards,  and  another  contain- 
ing 63  yards,  at  14  dollars  a  yard ;  what  did  the  whole 
I  mount  to? 

3.  A  man  left  2535  dollars  each  to  his  four  children,  but 
lie  of  them  dying  the  three  remaining  children  divided 

;lie   money   equally   among   thoni ;    how  much   did  each 
receive  ? 

4.  A  man  earns  25  dollars  a  week,  and  spends  12  dollars 
I  week:  he  saves  195  dollars;  how  many  weeks  does  he 
work  ? 

5.  A  farmer  has  24  cows  and  93  slice j),  worth  1521  dol- 
irs;  if  the  sheep  are  worth  5  dollars  each,  how  much  is 

i;ach  cow  worth? 
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0.  If  2ft  men  oain  71>H)  cents  in  ji  day,  ;incl  25  lK)ys  earn 
5150  cents  in  a  day,  !i"w  mucli  liK.re  d<Hs  nm-  nian  earn  in 
a  day  tlian  one  bo> 

7.  How  many  bnrni>  ui  in»ui  ml  u  doiiais  a  l>ain'i  an- 
ciiual  in  value  to  1100  tons  of  coal  at  9  dullai*s  a  ton  ? 

8.  If  a  mechanic  earns  52  dollars  a  month,  and  his  ex- 
penses are  M  dollars  a  month,  how  ion*;  will  it  take  him  In 
pay  for  a  farm  of  36  acres,  worth  12  dollars  an  acre  V 

9.  A  clerk's  salary  is  1200  dollars  a  year;  he   j-ays  ;. 
dollars  a  week  for  board,  2  dollars  a  month  forcer  fan*, 
and  his  other  expenses  amount   lu  i  (ImII.h-  a  d.iy  : 
much  can  he  save  in  a  year? 

10.  Mr.  Jones  bought  a  farm  of  100  acres  at  75  dollars 
an  acre,  2200  dollars  to  be  jiaid  down,  and  the  remainder 
in  live  equal  yearly  instalments ;  what  must  he  pay  each 
year? 

11.  A  man  has  13  piles  of  wood,  each  containing'  25 
cords,  and  each  cord  128  cubic  feet ;  how  many  cubic  feet 
of  wood  has  he  ? 

12.  A  man  exchanged  159  cords  of  wood  at  5  dollare  a 
cord,  for  a  hoi*se  valued  at  144  dollars,  and  the  balance  in 
sheep  at  3  dollars  each  ;  how  many  sheep  did  he  receive? 

13.  A  merchant  balancing  his  accounts  found  that  he 
had  on   hand    merchandise   worth  475   dollars,  and  cash 
amounting  to  2570  dollars ;  he  had  lost  by  bad  debts  250 
dollars,  and  owed  525  dollars;  if  his  original  c-    -**■  '  v 
2000  dollars,  what  had  he  gained? 

14.  A  cistern  containing  13500  gallons  is  lilled  by  two 
pipes,  one  discharging  250  gallons  an  hour,  and  the  other 
300  gallons;  but,  by  a  leak  in  one  of  the  i)ipes,  100  gal- 
lons are  lost  in  an  hour  ;  if  the  cistern  i-  ^'iM'tv  Imw  imur 
will  it  take  to  fill  it  ? 

Ex.  2.  If  3  pounds  of  coffee  cost  30  cents,  what  will  8 
pounds  cost  ? 
The  cost  of  3  pounds  of  coffee  =  30  cents  ; 

♦'         1  iH)und  'V-  =  10  cents ; 

"        8  pounds  6  X  10  cents =80  ceutaj. 
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15.  Wli:it  will  15  slates  cost,  if  5  slates  cost  80  cents? 

16.  If  1  trees  cost  72  cents,  what  will  3  trees  cost? 

17.  If  6  barrels  of  flour  cost  48  dollars,  what  will  7  bar- 
rels cost  ? 

18.  What  will  be  the  cost  of  16  cords  of  wood  if  4  cords 
cost  24  dollars  ? 

19.  If  15  yards  of  cloth  cost  75  dollars,  what  will  20 
yards  cost  ? 

20.  If  7  pounds  of  beef  cost  56  cents,  what  will  5  pounds 
cost  ? 

21.  If  12  men  can  earn  36  dollars  in  a  day,  how  much 
Mil  4  men  earn  in  the  same  time? 

22..  If  28  acres  of  land  cost  4480  dollars,  how  much  will 
43  acres  cost  at  the  same  rate  ? 

23.  In  52  years  there  are  18980  days  ^  how  many  days 
;i  re  there  in  65  years  ? 

24.  Twenty-five  barrels  of  flour  weigh  4900  pounds; 
what  is  the  weight  of  36  barrels? 

25.  If  you  can  buy  765  yards  of  cloth  for  51  dollars,  how 
many  can  you  get  for  376  dollars? 

26.  If  38  acres  of  land  cost  11172  dollars,  how  many 
acres  can  be  bought  for  107310  dollars? 

27.  If  13  houses  cost  16250  dollars,  what  will  25  houses 

28.  li'  17   horses  cost   1802  dollars,   how  much  will   9 
•rses  cost  ? 

29.  P'ifteen  men  can  husk  1095  bushels  of  corn  in  a  day ; 
how  many  bushels  can  27  men  husk? 


Ex.  3.  If  7  men  do  a  piece  of  work  in  36  days,  in  how 
many  days  can  28  men  do  it? 

Time  for  7  men  to  do  the  work  =  36  days ; 
"         1  man       "         "         =7x36  days; 
28  men       "         "         =^|^=9days. 
30.  If  15  workmen  can  do  a  piece  of  work  in  25  days,  in 
what  time  can  25  men  do  the  same  ? 
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:il.  A  field  cm  hv  inowc.l  l.y  H)  uwn  in  0  days:  in  how 
many  days  would  it  Ixj  finished  by  30  men  ? 

:V2.  If  10  men  can  Iniild  a  house  in  20  days,  imw  Ir.iiir 
would  it  Uike  10  men  to  Imild  it? 

8:J.  If  10  men  can  finish  a  work  in  437  days,  how  longp 
will  it  take  23  men  to  do  the  same  work? 

3t.  If  18  horses  can  cart  away  the  earth  from  a  cellar 
in  75  davs,  in  how  many  days  would  27  hoi>« 
work  ? 

35.  Ten  men  enpfage  to  build  a  house  in  03  days,  but 
3  of  them  beinjnf  tnk''n  ^u-k,  liow  Inner  will  if  t.ik<'  flu*  rest 
to  build  the  house  V 

30.  If  0  carpenters  can  huild  a  house  in  <i'  days,  iiow 
lon^  would  it  take  1)  carpenters  to  build  the  same? 

37.  How  ]ou^  will  it  take  40  men  to  build  a  wall,  li  1 1' 
men  ciin  do  it  in  20  days? 

38.  How  lon^  will  it  take  9  men  to  do  the  same  amount 
of  work  that  0  men  can  do  in  15  days? 

39.  How  long  will  19  men  take  to  do  a  piece  of  work 
which  requires  17  men  133  days  to  do? 


Ex.  4.   If  30  men  build  a  wall  in  18  days,  how  many 
men  will  be  required  to  do  it  in  12  days? 
Men  required  to  build  the  wall  in  18  days  =  30  men  ; 
'«  '«  "  "  1  day  =18x30  men; 

1 2  days  =  ^^^  =  45  men. 

40.  If  4  men  can  dig  a  garden  in  7  days  how  many  men 
would  be  required  to  dig  it  in  1  day  ? 

41.  If  28  men  can  mow  a  field  of  grass  in  15  days,  how 
many  men  will  be  required  to  mow  it  in  4  daj's? 

42.  If  7  men  can  reap  a  field  of  wheat  in  18  day-, 
many  men  would  be  required  to  do  the  same  work  in  li 
days? 

43.  A  piec6  of  work  was  to  have  been  performed  by  144 
men  in  30  days,  but  a  number  of  them  having  been  dis- 
charged, the  work  was  performed  in  48  days ;  how  many 
men  worked  ? 
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44.  If  20  men  can  perform  a  piece  of  work  in  15  days, 
iiow  many  men  will  it  take  to  do  it  12  days  ? 

45.  How  many  men  in  26  days  can  perform  the  same 
amount  of  work  that  39  men  can  do  in  7G  days? 

4G.  A  drain  is  dug:  ^Y  49  men  in  9G  days  ;  now  many 
men  would  have  been  required  to  dig  it  in  84  days? 

47.  If  8  workmen  can  build  a  wall  in  27  days,  how  many 
workmen  would  be  required  to  build  it  in  3  days? 

48.  If  100  workmen  can  perform  a  piece  of  work  in  12 
days,  how  many  men  are  sufficient  to  perform  the  work  in 

8  days  ? 

49.  A  gentleman  met  a  number  of  beggars,  and  relieved 

9  of  them  by  giving  25  cents  to  each  one  ;  how  many 
would  he  have  relieved  for  the  same  sum  had  he  given 
them  only  15  cents  apiece  ? 


EXAMINATION    PAPERS. 
I. 

1.  Define  the  following  terms :  Unit,  Number,  Notation, 
and  Numeration. 

2.  Add  together  four  millions  twenty  thousand  and 
seventy-nine,  twelve  millions  two  thousand  and  seven,  and 
one  million  and  five  thousand,  and  subtract  10538107  from 
the  sum. 

3.  Find  the  remainder,  after  subtracting  the  numbers 
44444,  9999,  66G,  77,  1,  in  succession  from  1000000. 

4.  Add  together  the  sum,  difference,  product,  and  quo- 
tient of  the  two  numbers  825  and  9318375. 

5.  I  lx)ught  a  farm  of  1 3G  acres  for  85G8  dollars,  and  sold 
)3  acres  of  it  at  75  dollars  an  acre,  and  the  remainder  for 
what  it  cost ;  how  much  did  I  gain  by  the  bargain  ? 

II. 
1.  Explain  the  meaning  of  the  following  terms,  and  give 
an  example  of  each :  Subtrahend,  Multiplicand,  Product, 
Divisor,  Quotient,  Remainder. 
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2.  Find  the  sum  of  tlic  following  nunihors,  and  express 
the  result  in  words;  1234r>r)7,  87(;r>43a,  (;8!)4703,  'S\0:)2'J7, 
5712843,  and  4187157. 

3.  AVliat  is  the  dittVrcnc  <  \n-\  w.  < n  the  aggregate  of  1050, 
325,  1701),  150801,  and  a  million?  Show  that  the  same 
difference  is  obtained  ]>y  t;ikinn^  nnc  of  the  numbers  from 
a  million  another  fnin  the  renin iiidcr,  and  so  on  for  the 
,N..f  ,.♦•  file  numbers. 

xpressMMIXX*  IX  and  CXXXXIX  in  ili.- ordinary 
nuiucrical  characters;  tind  their  product,  and  express  the 
result  in  Koman  characters. 

5.  How  many  bushels  of  wheat,  at  125  cents  per  bushel, 
should  be  exchanged  for  250  pounds  of  sugar,  at  8  cents 
per  pound  ? 

III. 

1.  From  7503  take  871,  ami  cxjlain  the  proccs-  .1 
"borrowing  and  carrying"  in  ilic  c(.nnn<.n  rule  of  sub- 
traction. 

2.  How  may  the  process  of  subtraction  be  verified? 
Give  an  example. 

3.  By  how  much  does  the  sum  of  the  numbers  27182818284 
and  31415926535  exceed  their  diflference? 

4.  What  arithmetical  operation  bears  the  same  relation 
to  subtraction  that  multiplication  beai-s  to  addition  ? 

5.  Bought  a  farm  for  35380  dollars,  and  having  made 
improvements  valued  at  3420  dollars,  I  sold  one-half  of  it 
for  21750  dollars,  at  75  dollars  an  acre  ;  how  many  acres 
did  I  purchase,  and  at  what  price  per  acre  ? 


1.  What  is  the  object  of  division?  Show  that  it  may  be 
considered  a  shortened  subtraction. 

2.  What  are  the  factors  of  a  number? 

.;.  if  division  by  a  composite  number  be  performed  by 
successively  dividing  by  its  factors,  show  how  the  com- 
plete remainder  mav  be  found.  Ex.  14:)728l  divided 
by  105. 

4.  How  much  can  a  man  earn  in  114  days,  if  he  can 
earn  48  dollars  in  24  days  ? 
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5.  A  man  bought  a  number  of  sheep  at  the  rate  of  3  for 
18  dollars  ;  how  many  did  he  buy  for  3648  dollars? 

V. 

1.  What  is  multiplication  ?  Show  by  an  example  that  it 
is  a  short  method  of  performing  addition. 

2.  Show  by  an  example  that  two  or  more  factors  will 
give  the  same  product  in  whatever  order  they  are  multi- 
plied. 

3.  How  many  times  must  1874  be  added  to  itself  to  make 
a  total  of  163038? 

4.  The  product  of  75  by  43  is  3225  ;  how  much  must  be 
added  to  it  to  obtain  the  product  of  77  by  43  ? 

5.  A  drover  bought  79  oxen  at  42  dollars  each  ;  he  sold 
25  at  40  dollars  each ;  for  how  much  per  head  must  he 
sell  the  rest  so  as  to  gain  544  dollars  on  the  whole  trans- 
action ? 

VI. 

1.  Given  the  divisor,  quotient,  and  remainder,  how  is 
the  dividend  found  ? 

2.  I  bought  a  farm  of  150  acres  for  12000  dollars;  I 
sold  29  acres  at  95  dollars  an  acre,  75  at  112  dollars  an 
acre,  and  the  rest  at  96  dollars  an  acre  ;  what  did  I  gain 
by  this  transaction  ? 

3.  What  number  is  that,  which  being  multiplied  by  15, 
the  product  divided  by  16,  the  quotient  muUiplicd  by  7,  35 
subtracted  from  the  product,  the  remninder  divided  by 
10,  and  52  subtracted  from  the  quotient,  the  remainder 
is  18? 

4.  I  bought  a  farm  for  6480  dollars,  and  after  spending 
890  dollars  on  improv^ements  on  it,  I  sold  one  half  of  it  for 
4050  dollars  at  45  dollars  an  acre;  how  many  acres  did  I 
buy,  and  at  what  price  j)er  acre  ? 

5.  If  16  men  can  perform  a  piece  of  work  in  36  days,  in 
how  many  days  can  they  do  it  with  the  aid  of  8  more  men  ? 

VII. 

1.  Explain  why  in  addition  of  numbers  the  operation  is 
begun  at  the  units'  place.  Is  this  necessary  ?  Illustrate 
by  an  example. 
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2.  A  pei*son  willed  liis  property  to  his  three  children.  To 
the  young(!St  he  f^ave  2141)  dollars,  to  the  s<  coiid  ?,  tinios 
as  iiuich,  nnd  to  the  eldest  5  times  as  much  .i 

find  the  value  of  the  property. 

3.  Two  ships  3120  miles  apart  approach  each  other,  the 
one  sailinfc  at  the  rate  ol'  110  miles  a  day,  and  the  other 
at  127  mih's;  !inw  lar  will  tliev  be  a])art  at  the  end  of 
9  days? 

4.  John  iwuiiti  a  bagrul  ol'  coins.  On  couniini,  nu  i.i  he 
found  there  were  5  cent  jdeces,  10  cent  pieces,  and  20  cent 
pieces  in  it,  and  the  same  nuni))er  of  each  ;  how  many  of 
each  Avere  there,  if  the  whole  amounted  to  8045  cents  ? 

5.  A  gentleman  dying  disposed  of  his  property,  worth 
58175  dollars,  as  follows  :  he  left  15(X)  dollars  to  a  church  ; 
4  times  this  sum  to  a  college  ;  and  he  divided  the  remainder 
equally  amonjr  his  5  sons  and  2  dauirlitcr  •  —i -"  -v-;  ^'"- 
share  of  each  child  ? 

\  III. 

1.  If  a  man  has  a,  salary  of  21<>0  dollars  a  year,  and 
spends  4  dollai-s  a  day,  how  much  will  he  save  iu  5  yeai"^ 
allowing  305  days  in  a  year? 

2.  What  luimber  must  he  taken  7'  >nin  0,9.90.'..^ 
so  as  to  leave  69  for  remainder  ? 

3.  A  drover  honght  12  head  of  cartio  at  ii  (loiiars  each  ; 
9  head  at  25  dollai-s  each  ;  and  4  I'ead  at  32  dollars  each  ; 
at  how  much  per  head  must  them  so  as  to  gain 
158  dollars? 

4.  Three  boys  go  picking  berries  and  agree  to  divide 
the  proceeds  equally;  the  first  picks  15  quarts  and  sells 
them  at  13  cents  a  quart;  the  second  picks  10  quarts  and 
sells  them  at  12  cents  a  quart;  and  the  third  picks  12 
quarts  and  sells  them  at  18  cents  a  quart ;  find  what  each 
one  gets. 

5.  Two  travellers,  A  and  B,  meeting  on  a  journey,  found 
that  the  whole  distance  lioth  had  travelled  was  2145  miles, 
and  that  B  had  gone  217  miles  further  than  A;  how  far 
had  each  travelled  ? 
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Canadian  Money. 

64.  Canadian  Money  is  the  legal  currency  of  the 
Dgminion  of  Canada.  It  is  composed  of  dollars^  cents, 
and  mills.  The  dollar  is  the  unit,  and  is  denoted  by  the 
symbol  $. 

65.  10  mills  =1  cent. 
100  cents  =  $1. 

66.  Dollars  are  separated  from  cents,  in  writing,  by  a 
poi7it.  Thus  $6.75  is  read  six  dollars  and  seventy-hve 
cents.  Any  number  of  cents  less  than  ten,  when  written 
with  dollars,  occupies  the  second  place  to  the  right  of  the 
iiohit^  and  the  first  pUice  is  occupied  by  a  cipher;  thus, 
-  1.05  is  read  four  dollars  and  five  cents.  The  mill  is 
one-tenth  of  a  cent,  and  is  written  one  phxce  to  the  right 
'»f  the  cents;  thus,  $3,755  is  read  3  dollars,  75  cents,  and 

»  mills. 

67.  The  present  silver  coins  of  the  Dominion  are  the 
jifry-cent  piece,  the  twenty-five  cent  piece,  the  ten-cent 
piece,  and  the  five-cent  piece.  The  only  copper  coin  is 
I  he  one-cent  piece. 

Note. — The  mill  is  not  coined ;  it  is  used  only  in  com- 
putation. When  the  final  result  of  a  business  computation 
contains  mills,  if  5,  or  more,  they  are  reckoned  1  cent,  and 
if  less  than  5  they  are  rejected. 

68.  Since  numbers  expressing  mills,  cents,  and  dollars 
increase  from  right  to  left  in  the  same  manner  as  the 
! lumbers  with  which  we  have  been  dealing,  they  may  be 
idd(Ml,  subtracted,  multiplied^  and  divided  in  the  same 
manner. 
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Exercise  xxxvi. 

Read  tlic  n.ii 
$1.1... 
$3.24. 

$11.17. 

$19.30. 

•wing : 

§14.25. 
$26.00. 
$18.05. 
$25.07. 

^'2\  ..'0. 

V  ' 

$U>.  .*,->. 
$100.70. 

$.243. 
$.803. 
$8.03. 
$6,003. 

Write  in  figures  : 

1.  Five  dollars  and  twcnt  \-ti\  c  cii  -  :  ciL'Iiiv-sevcn  dol- 
lars and  foriN  < »  iii-. 

2.  Seventy  dc^ilars  and  >ixi  \ -~-(\  <  n  n  iii.>;  iwu  auiiaiij 
and  four  cents. 

3.  NiiK  ty  dollai*s  and  nim-  cm  his;  one  hundred  and  one 
dollars  and  ten  cents. 

4.  One  hundred  and  1  wen' .-nine  (JmH;,!^  .ikI  one  cent ; 
nine  hundred  dollars  and  ninety  cents. 

5.  One  thousand  dollars  ;  one  thousand  and  seven  dollars 
and  three  cents. 

6.  Five  thousand  three  hTindrod  dollars  and  forty-three 
cents. 

7.  Twenty-three  thousand  and  live  dollars;  forty  thou- 
sand dollars,  forty  cents,  and  five  mills. 

8.  Five  thousand  d<»!i,iis  and  five  cents  ;  five  hundred 
thousand  and  nine  dollars  and  thirty-seven  cents. 

9.  Four  hundred  and  eighty  thousand  doUare  ;  five  hun- 
dred t]i<)n-an<l  live,  hundred  dollars,  tifty  cents  and  seven 
mills. 

in.  ()ii.'  niilli  11  d  llar>:  «  lie  million,  One  thousand  and 
one  dollars,  one  cent  and  one  mill. 

Reduction. 
Oral  Exercise. 

1.  How  many  cents  are  there  in  83  ? 

2.  How  many  cents  are  there  in  $2  ? 

3.  Uow  many  cents  are  there  in  $3.16  ? 
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4.  How  many  cents  are  equal  to  a  five-dollar  bill  ? 

5.  How  many  cents  are  equal  to  a  dollar  bill  and  25 
cents  ? 

6.  How  many  cents  are  there  in  a  half  dollar  and  a 
quarter  dollar? 

7.  How  many  cents  are  there  in  one  dollar  and  a  half? 

8.  How  many  ten-cent  pieces  are  there  in  $4  ? 

9.  How  many  cents  are  equal  to  2  five-dollar  bills? 

10.  How  many  five- cent  pieces  are  there  in  $2  ? 

69.  Reduction  is  the  process  of  changing  the  denom- 
ination or  name  of  a  number  without  changing  its  value. 

Ex.  1.  How  many  cents  are  there  in  $3.29? 
Since  $1  =  100  cents ; 

83  =  3  X  100  cents  or  300  cents  ; 
300  cents  and  29  cents  make  329  cents ; 
therefore,  S3.29  cents  =  329  cents. 

Hence,  hi  reducing  a  number  of  dollars  and  cents  to 
cents,  we  simply  remom  the  point. 

Ex.  2.  How  many  dollars  are  there  in  6904  cents? 
Since  100  cents  =  %\  ; 
1  cent  =$Tio; 
6901  cents  =  $-V%*-  =  $69.04. 
For  when  690 1  cents  are  divided  by  100  the  quotient  is 
09,  and  the  remainder  4  cents. 

Hence,  In  reducing  cents  to  dollars  the  point  must  he 
plax^  tux)  places  from  the  right. 

Exercise  xxxvii. 
Reduce  to  cents 

1.  $5;  $7.36;  $17.04. 

2.  $29.18;  $141.36;  $200.09. 

3.  $361.07;  $500.75;  $1000.10. 

4.  $1875.63;  $3647.29;  $76841.06. 

5.  $20063.07;  $141368.79;  $10010010.01. 
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Reduce  to  dollars  and  cents 

6.  308  cents ;      700  cents ;  1236  ^xjnts. 

7.  3641  cents ;     7008  cents  ;  910988  cents. 

8.  54168  cents  ;    500709  cents  ;  684007  cents. 

9.  300041  cents;   280014  cents;  340001  cents. 
10.  2900009  cents ;   7010018  cents  ;  lOOOOOlM  ^..-t. 

Addition. 

Oral  Exercisep. 

1.  A  book  cost  Si. 25,  and  a  slate  50  cents;  how  mitch 
did  they  both  cost? 

2.  A  pound  of  tea  cost  $1,  a  pound  of  coffee  2r) 
and  a  ham  $1.75  ;  what  was  the  total  cost? 

3.  If  I  pay  Si. 20  for  a  turkey,  81.15  for  a  gfoosc,  in  m  •   » 
cents  for  butter ;  how  much  did  I  pay  for  all  ? 

4.  Bought  a  pi^  for  S6,  a  bafr  of  Hour  for  $4,  and  a  cord 
of  wood  for  S7.50  ;  how  much  did  I  pay  for  all? 

5.  Paid  90  cents  for  paper,  10  cents  for  pens,  and  Sl.25 
for  a  book  ;  how  much  did  I  j^ay  for  all  ? 

6.  A  book  cost  90  cents,  a  pen  holder  10  cents,  and  a 
slate  35  cents  ;  how  much  do  they  all  cost  ? 

Ex.  3.  Add  together  S7.37,   S29.78,  S0.29,  S187.04,  and 
S500. 

As  we  must  add  things  of  the  same  kind,  we 
write  dollars  under  dollars  and  cents  under 
cents,  letting  the  points  range  in  a  straight 
line.  Then  regarding  the  dollars  and  cents  as 
so  many  cents,  we  add  as  in  simple  numbers 
and  place  the  point  in  the  sum  two  places  from 
the  right  to  reduce  the  cents  to  dollars. 


S  7.37 

29.78 

0.29 

187.04 

500.00 

$724.48 


Exercise  xxxviii. 


(1) 

(2) 

(3) 

W 

$71.36 

S184.36 

$1843.21 

1105.20 

169.08 

769.28 

978.89 

110.00 

208.72 

41.07 

36.07 

409.05 

714.39 

860.36 

362.48 

1000.65 
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5.  A  farmer  receives  $15.37  for  a  cow,  $75  for  a  horse, 
$.3.13  for  some  potatoes,  and  $5.55  for  some  poultry;  how 
luiich  does  he  receive  in  all  ? 

6.  Sold  some  velvet  for  $3.33,  broadcloth  for  $18.75,  silk 
for  $12.50,  muslin  for  $5.40,  carpeting-  for  $30.05,  a  shawl 
*'>r  $12.25  ;  what  is  the  amount  of  the  bill? 

7.  If  a  house  costs  $3487.45  ;  repairs,  $53.37  ;  painting", 
-^119.23;  furniture,  $1563.39;  moving,  $9;  what  was  the 
whole  cost  ? 

8.  A  lady  g-ives  25  cents  for  needles,  $17.50  for  a  dress, 
2.63   for   trimmings,   $1.50  for  a  crp,  and  12  cents  for 

thread  •  how  much  does  she  lay  out  ? 

Subtraction. 
Oral  Exercises. 

1.  John  bought  a  book  for  $1.50  and  sold  it  for  $1.75  ; 
liow  much  did  he  g-ain  ? 

2.  A  merchant  bought  goods  for  $4.75,  and  sold  them 
IVtr  $G  ;  how  much  did  he  g-ain  ? 

3.  John  had  $10;  he  paid  $2.50  for  books,  and  $1.50  for 
satchel ;  how  much  money  has  he  left? 

4.  Mary  liad  $1.25 ;  she  paid  75  cents  for  some  ribbons, 
lid  25  cents  for  car  tickets ;  how  much  has  she  left? 

5.  Bought  some  rice  for  60  cents,  some  sugar  for  45  cents, 
nd  some  tea  for  $1  ;  how  much  change  should  I  get  from 

M  five-dollar  bill? 

6.  Bouglit  a  horse  for  $120,  a  saddle  for  $15,  and  sold 
l)Oth  for  $150;  what  was  my  gain? 

7.  I  bought  a  p  )und  of  rice  for  8  cents,  crackers  for  15 
cents,  raisins  for  18  cents,  candy  for  10  cents  ;  how  much 
change  should  I  get  back  if  I  gave  the  clerk  $1.00? 

Ex.  4.  John  owes  $137.35  and  pays  $29.17  ;  how  much 
noes  he  still  owe? 

$137.35  Writing  dollars  under  dollars  and  cents 

29,17  under  cents,    we  regard  the  dollars  and 

^-rr-  _  cents  as  so  many  cents,  and  subtract  as 

^lUo.lo  |j^  simple  numbers.      We  then  place  the 

point  two  places  from  the  right  of  the  remainder  to  reduce 

the  cents  to  dollars. 
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Exercise  xxxix. 

(1)                          (2)                      (3)  (4) 

S104.36               $76.14             |t200.00  $782.36 

9.78                 17.39               156.81  189.75 


r».  A  man  has  $10000 ;  he  buys  a  house  worth  $4829.36  ; 
how  much  money  has  he  remaining"? 

6.  John  has  $17.21,  James  has  $41  ;  how  much  has  Jnmcf» 
more  than  John  ? 

7.  My  salary  is  $1000  a  year;  I  i)ay  I'or  rent  ^U..',  i.-i 
groceries  f'32o.40,  for  butter  $60.30,  for  dry  goods  $127.63,* 
and  for  other  expenses  $75.60 ;  how  mucli  do  I  save? 

8.  A  man  worth  $10000  gave  away  .^1)56.38,  and  lost 
$1127.82  ;  what  was  he  then  worth? 

9.  If  a  lady  gives  12  cents  for  ink,  63  cenu  i...  ^-ens, 
$13.30  for  books,  and  $1.87  for  paper,  how  much  change 
must  she  get  from  a  twenty-dollar  bill? 

10.  Bought  $75  worth  of  hay,  and  $25.25  worth  of  com  ; 
paid  $49.88  ;  how  much  is  still  due  ? 

11.  I  paid  $4637.25  for  a  farm,  $3675.25  for  Imilding  a 
house,  and  $2896.87  for  building  a  barn  ;  I  sold  my  pro- 
perty for  $13000  ;  how  much  did  I  gain  ? 

12.  I  paid  $246.75  for  a  hoi-se,  $325.45  for  a  mule,  $42.95 
for  an  ox,  $37.50  for  a  cow ;  I  sold  them  all  for  $603.50 ; 
wliat  wns  the  loss  ? 

Multiplication. 

Oral  Exercises. 

1.  What  will  10  jx>unds  of  lish  cost  at  12  cents  a  pound? 

2.  What  will  three  pair  of  boots  cost  at  $5.25  a  pair? 

3.  If  I  earn  $10.50  in  1  week,  how  much  can  I  earn  in 
2  weeks  ? 

4.  Bought  2  hats  at  $1.25  each,  and  3  collars  at  25  cents 
each  ;  how  much  did  I  pay  for  them  ? 
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5.  Thomas  earns  75  cents  a  day ;  liis  expenses  are  52 
cents  a  day  ;  how  much  does  he  save  in  seven  days  ? 

6.  A  man  bought  4  bushels  of  wheat  at  $1.12,  and  sold 
the  flour  for  $5  ;  how  much  did  he  gain  ? 

7.  Bought  5  barrels  of  flour  at  $8.50  a  barrel^,  and  6 
bushels  of  wheat  at  $1.25  a  bushel ;  what  was  the  cost  of 
both  ? 

8.  What  is  the  cost  of  2  pair  of  chickens  at  75  cents  a 
pair,  and  5  pair  of  ducks  at  60  cents  a  pair  ? 

9.  Bought  5  pounds  of  coffee  at  35  cents  a  pound,  and  12 
pounds  of  ham  at  22  cents  a  pound ;  how  much  change 
did  I  get  from  a  five-dollar  bill  ? 

Ex.  5.  Multiply  $78.39  by  8. 

$78.39  We  regard  the  dollars  and  cents  as  so 

8         many  cents  and   multiply  as   in  Simple 

^-  Multiplication,  and  then  we  place  the  point 

*"^  -^  two  places  from  the  right  of  the  product, 

to  reduce  the  cents  to  dollars. 

Exercise  xl. 

(1)  (2)  (3)  (4) 

Multiply  $78 .  37  $247 .  16         $48 .  75         $781 .  3*6 

By  5  6  19  125 


5.  A  farmer  sold  175  acres  of  land  at  $37.50  an  acre, 
how  much  did  he  get  for  the  land  ? 

6.  A  miller  sold  525  barrels  of  flour  at  $6.71  a  barrel ; 
how  much  did  he  receive  for  all  of  it? 

7.  What  will  42  calves  cost  at  $3.75  each. 

8.  At  37  cents  each,  what  will  75  geese  cost  ? 

9.  What  will  890  cords  of  wood  cost  at  $3.78  a  cord  ? 

10.  What  will  be  the  cost  of  14  yards  of  black  silk  at 
$1.20  a  yard? 

11.  If  a  boy's  wages  are  $4.75  a  week,  how  much  will 
he  earn  in  a  year,  or  52  weeks? 


kli:.\ii:m  \i;  ^     \i  ' 

IJ.  Ila  cUrk  cams  $8  a  .,*..>...,,*. 
how  inucli  will  lie  lay  by  in  a  year? 

\^.  AVhat  will  it  cost  six  persons  to  Ixjard  Ibr  a  year  at 
the  rate  ot\^5.75  each  for  a  week? 

1 1.  What  is  the  value  of  17  chests  of  tea,  each  wpfgrhinpr 
59  i)Ounds,  at  SO. 72  a  pound  ? 

15.  A  merchant  sold  15  barrels  of  pork,  each  »\ii;^iiin^ 
200  pounds  at  12  cents  a  pound  ;  what  did  he  receive? 

10.  A  lady  goes  to  market  with  10  dollars;  she  buys  6 
dozen  e<2:gs  at  27  cents,  7  pounds  of  meat  at  16  cents,  and 
3  bushels  of  potatoes  at  Si. 25;  how  much  money  has  she 
remaining? 

17.  A  drover  bought  95  cows  at  $37.25  each,  and  sold 
them  at  S40  each  ;  how  much  did  he  make  ? 

18.  Mr.  Good  bought  15  hogsheads  of  molasses,  crmtain- 
ing  03  gallons  each,  at  65  cents  a  gallon,  and  sold  it  at 
$1.10  a  gallon  ;  what  was  his  gain  ? 

Division. 

Oral  Exercises. 

1.  If  7  hens  cost  83.57,  what  will  one  cost? 

2.  At  5  cents  each,  how  many  oranges  can  I  buy  for  $1  ? 

3.  I  paid  $18.24  for  6  weeks'  board  :  liow  much  did  I 
pay  a  week  ? 

4.  At  6  cents  each,  how  many  lemons  can  I  buy  for  $3.72  ? 

5.  If  4  hats  cost  85,  what  will  7  such  hats  cost? 

0.  A  yard  of  calico  is  worth  12  cents;  if  I  buy  15  yards 
and  give  a  two-dollar  bill  in  payment,  how  many  oranges 
at  5  cents  each  can  I  buy  with  the  change? 

7.  If  a  barrel  of  flour  costs  $6.25,  how  many  barrels  can 
be  bought  for  $50? 

8.  At  the  rate  of  15  cents  a  dozen,  how  many  dozen 
buttons  can  be  bought  for  $3  ? 
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9.  If  I  buy  17  pounds  of  sug-ar  at  10  cents  a  pound,  hovr 
man\'  oranges  at  5  cents  each  can  I  get  for  the  change  due 
me  from  a  five-dollar  bill  ? 

10.  A  yard  of  calico  is  Avorth  9  cents;  how  many  yards 
can  I  get  for  10  dozen  of  eggs,  worth  18  cents  a  dozen  ? 

11.  If  I  trade  G  pounds  of  butter  at  20  cents  a  pound, 
and  10  pounds  of  lard  at  12  cents  a  pound,  for  sugar  at  12 
cents  a  pound,  how  many  pounds  of  sugar  do  I  get  ? 

Ex.  6.  Divide  $639.75  by  5. 

We  regard  the  dollars  and  cents  as  so 
5)  $639.75         many   cents   and   divide   as   in   Simple 

Division.     Then  we  place  the  point  in 

$127.95         the  quotient  to  separate  the  dollars  from 
the  cents. 

Ex.  7.  When  potatoes  are  worth  $1.25  a  bag,  how  many 
bagfuls  can  be  bought  for  $46.25  ? 

125  )  4625  (  37  We  are  required  to  find  how  often 

375  $1.25  is  contained  in  $46.25.     We  re- 

gard  $1.25  as  125  cents  and  $46.25  as 

875  4625  cents,  and  then  we  divide  in  the 

875  usual  way. 


Exercise  xli. 

(1)  (2)  (3)  (4) 

6)  $76.32         7)  $149.59         8)  $145.36         9)  $237.06 


f).  If  a  person  spends  $410.28  in  a  year  how  much  is  that 
ill  a  week,  allowing  52  weeks  to  a  year? 

().  Divide  $2117.71  equally  among  35  families,  and  find 
the  share  of  each. 

7.  A  man  pays  for  some  land  :!<\()0  cash  and  $192.80  in 
produce.  ,  If  there  were  57  acres,  how  much  does  the  land 
t  Mst  him  per  acre? 

8.  How  many  sheej)  can  be  bouclit  for  $302.95  at  $4.15 
each  ? 


in 
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'•.    ir  d;;  oranges  C()8tS5.58,  what  will  :\7  cost? 

10.  I  bought  a  house  at  83453,  and  i>ai(l  for  it  in  Instal- 
ments of  $575.50  each;  how  many  payments  did  I  li;i\. 
to  make? 

11.  William  earned  83.25  a  day  and  paid  75  cents  for 
iK^ai-d  ;  in  how  many  days  would  he  save  8912.50? 

12.  A  merchant  received  8853.25  for  a  case  of  biiK,  in- 
cluding 81.25  cost  of  box.  How  many  pieces  of  silk  were 
in  the  case,  if  he  received  853.25  for  each  piece. 

BILLS. 

70.  A  Bill  of  Goods  is  a  written  statement  of  the  goods 
sold,  giving  the  quantity  and  price  of  each  article  and 
total  cost,  also  the  date  of  the  sale,  with  the  names  of  the 
buyer  and  seller. 

71.  The  party  who  owes  is  called  a  Debtor,  and  the 
party  to  whom  a  debt  is  owed  is  called  a  Creditor. 


SPECIMEN   OF   A   BILL. 

Toronto,  August  25,  1895. 


James  Brown,  Esq., 

Bouglit  of  (J.  Meredith, 


'i  ^ 

c. 

1       4 

80 

!       2 

40 

I       3 

25 

1       2 

56 

i<  813 

01 

Note.— Pupils  hIiouIcI  be  required  to  make  out  original  bills.  Havinp  obtained 
reliable  information  from  jiarcnts  and  otliera  in  reference  to  prices,  trade  cva- 
toms.etc,  they  can  malcc  out  bills,  and  furnish  items  for  bills  to  l>e  made  out 
by  tlie  class. 


BILLS   AND    ACCOUNTS. 


71 


John  Smith,  Dr. 


SPECIMEN   OF    RECEIPTED   BILL. 

Toronto,  Sept.  1,  1895. 
To  Georg-e  Brown. 


1895. 

Jan.  . 

1 

Feb.  . 

2 

Jan.  . 

7 

Feb.. 

2 

To  75  lb.  of  sugar  at  $0.12, 
'*  47  yds.  of  cloth  "     3.25, 

Cr. 

By  75  bu.  of  corn  at  $0.78. 
"  43  bu.  of  apples  "     1.25. 


152 


53 


00 
75 


50 
75 


161 


112 


75 


25 


$49    50 


Balance  due 

1895,  Sept.  15th. 

Eeceived  Payment, 

George  Brown. 

Exercise  xlii. 

Make  out  bills  for  tlie  following  accounts,  supplying 
dates : — 

1.  Mr.  J.  Jones  bought  of  R.  "Walker  10  yards  silk,  at 
!^2.50  ;  12  yards  flannel,  at  40  cents  ;  16  yards  calico,  at 
1 5  cents. 

2.  Mr.  Brown  bought  of  McClung  &  Bros.  10  pounds  tea, 
'  75  cents;  8  pounds  raisins,  at  18  cents;  5  pounds  rice, 
;  10  cents  ;  12  pounds  butter  at  21  cents. 

8.  James  Taylor  bought  of  Thomas  Yellowlees  5  quires 
foolscap,  at  25  cents;  1  Ilamblin  Smith's  Arithmetic,  at 
75  cents;  3  rolls  wall  pa})er,  at  45  cents;  4  dolls,  at  25 
cents 

4.  David  Montgomery  bought  of  F.  F.  McArthur  20 
yards  cotton,  at  11  cents;  15  yards  print,  at  16  cents;  12 
yards  braid,  at  6  cents  ;  3  pair  gloves,  at  27  cents ;  26  yai-ds 
Sress  goods,  at  63  cents ;  1  hat,  at  $5.25, 
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.>.  liulx  Ml  !>.!>«%  i"'u^uL  oi"  Murdoch  lUy>r-.  1'^  iiii^>  >.iii.  .a 
75  cents;  4  barrels  plaster,  at  98  cents:  10  [)ounds  coffVe, 
at  35  cents;  1  chest  tea,  18  pounds  '  jiiin 

bags,  at  S.S.fiO  a  doz. 

6.  Ixvi  Van  Camp  sold  Wm.  Burns  &  Co.  257  bushels 
wheat  at  §1.12 ;  475  bushels  oats,  at  36  cents;  ^5  bushels 
corn,  at  76  cents  ;  175  bushels  pease,  at  82  cents ;  367 
bushels  barley,  at  GO  cents. 

7.  A.  Thonii>son  bought  of  A.  Harrison  32  pounds  sugar, 
at  12  cents  ;  1 1  pounds  ccjflfee,  at  35  cents ;  2i'>  inmnds  soap, 
at  8  cents;  14   j)0unds  rice,  at  9  cents;  7  pounds  Hsli,  at 

15  cents  ;  18  pounds  crackers,  at  12  cent- 

8.  W.  West  bought  of  T.  Brown  27  pair  calfskin  l'<'"ts, 
at  84.50;  96  pair  gaiters,  at  ^3.25;  126  j>Mir  overshoe  .  ai 
91  cents;  18  pair  slippers,  7.')  pair  heavy 
boots,  at  $2.75. 

9.  Mrs.  Jones  bought  of  R.  Walker  &  Co.  25  yards  calico, 
at  12  cents;  12  spools  cotton,  at  5  cents;  16  yards  alpaca, 
at  75  cents;  17  yards  muslin  at  18  cents;  6  skeins  tape,  at 
2  cents. 

10.  Murdoch  Bros,  sold  to  A.  Preston  the  following :  27 
yards  calico,  at  13  cents;  45  yards  muslin,  at  18  cento; 

16  yards  linen,  at  45  cents;  17  yards  cambric,  at  15  cents; 
and  9  handkerchiefs,  at  45  cents ;  and  took  in  exchange 
12  bushels  of  potatoes,  at  65  cents;  3  barrels  apples,  at 
83.25 ;  13  pounds  butter,  at  35  cents,  and  the  remainder 
in  cash.  How  much  cash  was  paid  ?  Make  out  a  receipted 
bill. 

EX  \MI\  \I[M\     1"  \I>KT?S. 
I. 

1.  A  farmer  gave  843.50  for  sheep,  at  the  rate  of  $7.25 
for  3  sheep;  how  many  did  he  buy? 

No.  of  sheep  lx>ught  for  87.25  =  3  sheep, 

♦*  ♦*  $43.50  =  i^-  -7^~«  sheep, 

SB  18  sheep. 
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2.  If  18  chickens  cost  $4.20,  how  much  will  3  chickens 
cost? 

3.  A  merchant  bought  9  pieces  of  cloth,  each  containing 
50  yards,  for  which  he  paid  12317.50 ;  what  was  the  cost 
of  a  single  yard  ? 

4.  A  banker  has  $20000  in  cash  ;  he  pays  for  50  shares  of 
stock,  at  $97.50  a  share ;  and  100  shares,  at  $110  a  share ; 
how  many  shares,  at  $41.25  each,  can  he  buy  with  the 
remainder  of  his  money  ? 

5.  I  owe  $276  and  paid  $17.25  on  it ;  how  many  times 
must  I  pay  such  a  sum  to  cancel  the  debt  ? 

n. 

1.  I  retail  envelopes  at  12  cents  a  pack,  gaining  3  cents 
on  each  pack  of  24  ;  what  did  they  cost  me  per  1000? 

Cost  of  24  envelopes  =  9  cents, 

ii  1  u  ___9_  (( 

"  1000         "         =l|f^" 
=  $3.75. 

2.  A  grocer  sold  9760  pounds  of  flour,  at  $1.25  per  100 
pounds ;  what  was  the  amount  of  the  sale  ? 

3.  Messi*s.  Smith  &  Co.  burn  in  their  store,  in  a  year, 
62560  cubic  feet  of  gas ;  what  is  their  gas  bill  for  a  year, 
at  $4.50 per  1000  feet? 

4.  A  man  bought  a  quantity  of  coal  for  $250,  and  by 
retailing  it  at  $5.75  a  ton,  he  gained  $37.50;  how  many 
tons  did  he  buy  ? 

5.  The  charge  of  sending  a  telegram  to  a  certain  place 
is  40  cents  for  ten  words,  and  5  cents  for  each  additional 
word  ;  what  would  a  despatch  of  24  words  cost  me  ? 

III. 
1.  A  horse  worth  $150,  and  7  cows  at  $25  each,  were 
exchanged  for  57  sheep  and  $25.75  in  money ;  what  was 
the  price  of  a  sheep  ? 

Value  of  horse  and  cows  =  $150  +  7  x  $25  =  $325. 

Value  of  sheep    =$325  -  $25.75  =$299.25. 
Hence       ''       57  sheep  =  $299.25  ; 
therefore  ♦♦        I  sheep  =  ^^^'^^^ 
=  $5.25. 
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2.  A  merchant  boufiflit  5  i)ioccs  of  cloth  of  e(jual  lengths, 
at  83.25  H  yard  ;  he  ^.liind  irls.TT)  on  tin;  wliolc  cost  l>y 
selling  four  of  the  pieces  fur§7r>i):  !i  \\  many  yards  were 
there  in  each  piece  ? 

3.  At  an  election  there  were  three  candidates  A,  B,  and 
C;  the  total  numlxjr  of  votes  polled  was  7731.  The  suc- 
cessful candidate,  A,  got  203  votes  more  than  ^\  who  got 
107  votes  less  than  one-thii*d  of  the  total  vote  polled  ;  what 
was  A's  majority  over  B? 

I.  A  father  divided  his  property  worth  $4767  among  his 
ihiH-e  sons  A,  B,  and  C,  in  such  a  way  that  A  got  as  much 
as  B  and  C  together,  and  B  and  C  shared  alike  ;  what  was 
C's  share  ? 

5.  If  the  continued  product  of  275,  376,  484  and  196  be 
divided  by  77  x  28  x  47  x  55  what  will  be  the  quotient? 

IV. 

1.  A  merchant  expended  8o47.40  for  cloth.  He  sold  a 
certain  number  of  yards  for  ^522,  at  81. 45  per  yard,  and 
gained  on  what  he  sold  $108.  How  many  yards  did  he 
buy,  and  how  mncli  did  ho  <zi\\u  ])rr  v.-ird  on  the  cloth  he 
sold? 

2.  A  farmer  exchanged  3i)0  bushels  of  wheat  worth 
81.20  a  bushel,  for  an  e(iual  number  of  bushels  of  barley 
at  75  cents  a  bushel,  and  oats  at  42  cents  a  bushel ;  how 
many  bushels  of  each  did  he  receive? 

3.  John  Turner  has  manufactured  in  4  ye^rs  7740  pair 
of  shoes,  making  each  successive  year  250  pair  morp  than 
the  year  before,  how  many  i>Mir  did  he  manufacture  the 
first  year  ? 

4.  If  80  men  have  .>allui^  ...    jm...  ..........  ....  7.'>  diiy.s,  and 

20  men  go  away,  how  long  will  they  last  the  rest  ? 

5.  The  product  of  275  and  86  is  236.50  ;  how  much  must 
be  taken  from  the  product  to  give  tlu»  i>roduct  of  275  and 
82  ;  and  to  give  the  product  of  270  and  86? 


CHi^PTLR   III. 
MEASURES  AND  MULTIPLES. 


Section  I.— Prime  Numbers,  Prime  Factors,  etc, 

72.  In  the  series  of  numbers  1,  2,  3,  4,  etc.,  a  distinction 
may  be  observed  of  odd  and  even  numbers. 

An  Odd  number  is  one  which  cannot  be  divided 
into  two  equal  whole  numbers,  as  1,  3,  5,  etc. 

An  Even  number  is  one  which  can  be  divided 
into  two  equal  whole  numbers,  as  2,  4,  6,  etc. 

73.  There  is  another,  and  a  more  important  division 
of  numbers  into  two  classes,  one  class  consisting-  of  num- 
bers, each  of  which  is  divisible  only  by  1  and  a  number 
equal  to  itself,  as  2,  3,  5,  etc.;  and  the  other  class  consist- 
ing of  numbers  which  admit  of  other  divisors,  as  4,  6,  8, 
etc.  The  numbers  of  the  former  class  are  called  prime 
numbers  ;  and  those  in  the  latter  class  com^^osi^e  numbers. 
(Art.  61.) 

74.  A  Prime  Number  is  one  which  can  be  exactly 
divided  only  by  unity  and  a  number  equal  to  itself. 

75.  The  Prime  Factors  of  a  number  are  the  prime 
numbers,  which  when  multiplied  together  will  produce  it; 
thus,  2,  2  and  3  are  the  prime  factors  of  12. 

Oral  Exercises. 

1.  What  are  the  prime  factors  of  30  ? 

The  prime  factors  of  30  are  3,  2  and  5,  since  these 
are  the  only  prime  number  which  multiplied 
together  will  produce  30. 

2.  Name  the  prime  numbers  from  16  to  53 ;  from  53 
to  101. 
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3.  What  are  the  prime  factors  of  12?  16?  15?  18? 

4.  What  are  the  prime  factore  of  21  :^  2.'  '^  27?  32?  33? 
34? 

.*>.  What  prime  factor  is  found  in  })Oth  (I  and  9  ? 
0.  What  prime  factor  is  found  in  V)otli  20  and  26? 

7.  What  prime  factor  is  common  to  12  and  30?  21  and 
28? 

8.  What  prime  factor  is  common  to  35  and  50  ?  14  and 
70?  33  and  Dl)  ?    12  and  48  ?  2(')  and  30  ? 

76   To  resolve  a  number  into  its  Prime  Factors. 
Ex.  1.  Find  the  prime  factors  of  105. 

3)105  Dividing   105  by  3,  a  prime   tacror,  we 

r  \"oI         have  35  ;  dividing  35  by  5,  a  ])rime  factor, 
)_        we  have  7,  a  prime  number,  therefore  the 
7         prime  factoi-s  of  105  are  3,  5,  7. 

Exercise  xliii. 
Find  tlio  prime  factors  of 


1.     48. 

5.   175. 

9.  429. 

13.     31.3. 

2.     72. 

6.  270. 

10.  276. 

14.     336. 

3.     81. 

7.   160. 

11.  800. 

15.     855. 

4.  108. 

8.  325.            12.   180. 

16.  1155. 

liat  prime  factors  are  common  to 

17.  50  and  70?             | 

19.     63  and  147? 

18.  81  ai 

id  96?             1 

20.  120  an 

id  600? 

Section  II.— Cancellation. 

77.  Cancellation  is  the  process  of  shortening  opera- 
tions in  division  by  rejecting  or  cancelling  equal  factors 
common  to  both  dividend  and  divisor. 

Ex.  1.  Divide  28  bv  8. 

28_4x7_7^ 

8      4x2      2 

Write  the  divisor,  8,  under  the  dividend  28.  Rosolve 
28  into  4x7,  and  8  into  4x2.  Cancelling  the  common 
factor  4  in  dividend  and  divisor,  we  have  7  divided  I<\  '1 
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The  same  result  will  be  obtained  by  dividing  both  divi- 
dend and  divisor  by  4. 

Hence,  Cancelling  a  common  factor  ^V^  both  dividend 
and  dimsor  does  not  change  the  quotient. 

Exercise  xliv. 

1.  Divide  16  x  4  x  5  by  8  x  2  x  10. 

2.  Divide  7  x  16  x  6  bv  14  x  3  x  8. 

3.  Divide  9  x  7  x  16  x  16  by  21  x  32  x  2. 

4.  Divide  27  x  12  x  14  by  9  x  4  x  7. 

5.  Divide  72  x  45  x  140  by  18  x  24  x  35. 

6.  Divide  24  x  32  x  36  x  144  by  64  x  108  x  8. 

7.  How  many  yards  of  muslin^  worth  12  cents  a  yard, 
may  be  bought  for  16  pounds  of  butter,  worth  15  cents  a 
pound  ? 

8.  How  many  bushels  of  potatoes  at  75  cents  a  bushel 
must  a  farmer  give  for  36  yards  of  carpet  worth  $1.50  a 
yard  ? 

9.  A  tailor  bought  12  pieces  of  cloth,  each  containing  22 
yards,  worth  $2.25  a  yard  ;  he  made  27  suits  of  clothes; 
how  much  must  he  get  per  suit  so  as  not  to  lose? 

10.  If  a  farmer  exchange  25  bushels  of  wheat  at  $1.20 
a  bushel  for  cloth  at  40  cents  a  yard,  how  many  yards 
does  he  get  ? 

11.  Three  pieces  of  cloth  containing  30  yards  each, 
worth  S5  a  yard,  were  exchanged  for  5  pieces  of  cloth 
containing  45  yards  each ;  what  was  the  second  kind 
worth  per  yard? 

12.  Divide  the  continued  product  of  16,  18,  24,  25,  36 
and  45  by  the  continued  product  of  27,  72  and  100. 

Section  III.    The  Highest  Common  Factor. 
Oral  Exercise. 


Name  a  common  factor 

1.  Of  6  and  9. 

2.  Of  12  and  10. 

3.  Of  27  and  24. 


4.  Of  16  and  20. 
,5.  Of  12  and  18. 
6.  Of  16  and  40. 
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What  is  the  hip^Iiost  common  factoi* 


7. 

Of  12  mid  10? 

10. 

Uf2t  and  72? 

8. 

Of  20  ami  15? 

11. 

Of  2  I  and  12? 

9. 

Of  25  and  50? 

12. 

Of  72  and  144? 

78.  A  Common  Factor  of  two  or  more  numl"  i:.  i- 
a  nuinlKT  that  will  exactly  divide  each  of  the  given 
nnnilHTS. 

79.  The  Highest  Common  Factor,  called  also  the 
Greatest  Common  Measure  or  Highest  Common  Divisor, 
of  two  or  more  nunibei-s  is  the  largest  numl)er  i\v<\^  \m*1I 
exactly  divide  each  of  the  given  numbers. 

Ex.  1.  Find  the  highest  common  factor  of  18,  30,  and  72. 
A\  1 Q    Qr    70         ^^'^  place  the  numbers  as  in  the  mar- 
^)  ^^'  ^^'  ^^     gin.     By  dividing  each  number  by  f.,  we 
3)  3,    6,    12     take  out  the  common  factor  (> ;  by  divid- 
1~^9      4      i^g"  ^-'"^ch  of  the  quotients  by  3  we  take 
'    "'       '     out  the  common  factor  3  ;  since  the  quo- 
tients, 1,  2,  4,  have  no  factor  common  to  all  of  them,  6  and 
3  are  all  the  common  factors  of  the  given  immbers,  hence 
6  X  3,  or  18  is  their  II.  C.  F. 

Ilonce,  To  find  the  H.  C.  F.  of  ttcoor  more  numbers,  tee 
diride  bij  any  common  factor  of  all  the  num})ers  ;  ice  then 
divide  the  quotients  in  the  same  manner,  and  thus  con- 
tinue until  the  quotients  have  7io  common  factor  ;  the  pro- 
duct of  all  the  divisors  icUihe  the  highest  common  factor . 

Exercise  xlv. 
Find  the  H.  C.  F. 


1.  Of  15.  20,  30. 

2.  Of  Ifj,  20,  24. 

3.  Of  24,  96,  80. 

4.  Of  28,  56,  42. 

5.  Of  30,  50,  60. 


6.  Of    84,  126,  210. 

7.  Of  120,  240,    72. 

8.  Of    44,  110,     77. 

9.  Of    75,  300,  450. 
10.  Of  144,  576,  720. 


11.  A  man  has  two  logs  which  he  wishes  to  cut  into 
boards  of  equal  length  ;  one  is  24  feet,  and  the  other  is  16 
feet  long  ;  what  is  the  greatest  length  into  which  the 
boards  can  be  cut  ? 
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12.  What  is  the  greatest  equal  length  into  which  two 
trees  can  be  cut,  one  being  105  feet  in  length  and  the  other 
84  feet  ? 

13.  Three  pieces  of  carpet,  of  48,  64  and  80  yards  re- 
spectively, if  cut  into  the  longest  possible  equal  lengths, 
will  exactly  cover  a  parlor  floor,  each  piece  being  the 
length  of  the  parlor ;  how  long  is  the  parlor? 

14.  A  grocer  has  136  quarts  of  strawberries,  and  152 
quarts  of  plums  which  he  wishes  to  put  into  boxes,  each 
box  to  hold  the  same  number  of  quarts  and  the  largest 
number  possible  ;  how  many  quarts  may  be  put  into  each 
box? 

15.  If  a  pear  costs  an  exact  number  of  cents,  what  is 
the  greatest  number  of  pears  you  could  buy  with  180  cents 
or  225  cents,  or  315  cents,  so  as  to  get  the  same  number 
each  time  ? 

16.  A  certain  school  consists  of  132  pupils  in  the  lower 
school,  and  99  in  the  upper  school ;  how  might  each  of 
these  be  divided  so  that  the  whole  school  should  be  distri- 
buted into  equal  sections  ? 

80.  To  find  the  H.  0.  P.  when  the  numbers  are 
large. 

Find  H.  C.  F.  or  G.  C  M.  of  52  and  91. 

52)91(1 
52 

39  )  52  (  1 
39 

13)39(3 
39 

This  depends  on  the  following  principle  : 

Any  number  that  will  divide  two  other  numbers  will 
divide  their  sum  or  difference. 

13  is  a  divisor  of  39  and,  therefore,  of  13-1-39  or  52. 
Since  it  divides  39  and  52  it  also  divides  39-1-52  or  91  ;  13 
is  therefore  a  divisor  or  factor  of  52  and  91. 
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It  is  also  the  Grciitest  Common  Factor.  It  imt.  let  a 
gfreater  numl>er  divide  52  and  91,  it  will  tlic^n  divide  39, 
thoir  difference,  and  dividing-  39  and  52  it  will  also  divide 
their  difference,  or  18.  That  is,  a  greater  numl)er  than  13 
will  divide  13,  which  is  impossible.  13  is  theref'T'*  the 
Greatest  Common  Divisor  or  H.  C.  F.  of  52  and  91 

Hence,  to  find  the  II.  C.  F.  of  two  numlxirs, 

(1)  Didde  the  greater  number  by  the  lesser. 

(2)  Divide  the  lesser  by  the  remainder. 

(3)  Divide  the  first  remainder  by  the  second,  and  con- 
tinue this  process,  always  dividing  the  last  dirisior  by 
the  last  remainder.  The  last  remainder  trhich  divides 
the  preceding  divisor,  is  the  Greatest  Cow /no u  T)/r/s<)r  <n' 
Highest  Common  Factor. 

To  find  the  H.  C.  F.  of  more  than  two  nuniiM  rs,  nrsi  nnd 
the  II.  C.  F,  of  two  of  them  ;  tlien  find  the  II.  C.  F.  of  the 
common  factor  thus  found  and  a  third  number;  and  so  on 
through  all  the  numbers.  The  last  common  factor  found 
will  be  the  H.  C.  F.  of  all  the  numbers. 

Exercise  xlvi. 
Find  the  H.  C.  F.  of 

6006  and  3318. 
2871  and  4213. 
43902  and  49593. 
23940  and  28350. 
1435,  1084  and  2135. 
14385,  20391  and  49287. 

13.  A  grocer  has  two  hogsheads  of  sugar,  one  containing 
1104  pounds,  and  the  other  1288  pounds.  He  wishes  to  put 
this  sugar  into  barrels,  each  barrel  to  contain  the  same 
number  of  pounds,  and  this  the  greatest  number  possible; 
of  how  many  pounds  must  each  barrel  consist? 

14.  ^  and  B  purchased  horses  at  the  same  rate  per  head ; 
the  value  of  A  s  horses  was  $623  ;  and  of  B's  $1068  ;  what 
was  the  number  purchased  by  each  ? 


1. 

115  and  161. 

7. 

2. 

333  and  592. 

8. 

3. 

697  and  820. 

9. 

4. 

392  and  672. 

10. 

5. 

405  and  900. 

11. 

6. 

1220  and  2013. 

12. 
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15.  A  land-owner  has  three  fields  containing-  21  ncres, 
18  acres  and  42  acres.  He  wishes  to  cut  them  into  smaller 
fields  of  an  equal  number  of  acres  each;  how  large  will 
the  fields  be  ? 

16.  Three  men  living  on  a  new  street  own  land  fronting 
as  follows  :  A,  600  feet ;  B,  720  feet ;  0,  900  feet.  They 
wish  to  cut  their  land  into  lots  of  an  equal  width  ;  how 
wide  will  the  lots  be,  and  how  many  will  each  have  ? 

17.  A  man  has  a  lot  of  the  following  dimensions :  450 
feet  long  on  the  north  side ;  540  on  the  east  side  ;  420  on 
the  south  side ;  and  495  on  the  west  side.  What  is  the 
greatest  length  of  his  panels  of  fence  if  they  are  equal,  and 
how  many  rails  and  posts  will  be  required  if  the  fence  is 
five  rails  high  ? 

Section  IV.— Least  Common  Multiple. 
Oral  Exercises. 

1.  What  number  is  three  times  5  ?  four  times  7  ? 

A  number  which  is  one  or  more  times  another  num- 
ber, is  called  a  multiple  of  that  number. 

2.  What  number  is  a  multiple  of  3  ?  of  5  ?  of  9  ? 

3.  Name  two  multiples  of  8  ;  three  multiples  of  7. 

4.  What  number  is  a  multiple  of  both  4  and  6  ?  3  and  5  ? 

5.  What  multiple  is  common  to  both  3  and  4?  4  and  7  ? 

6.  Name  all  the  multiples  of  4  from  3  to  30. 

7.  What  is  the  least  number  of  which  3  and  5  are  factors? 

8.  What  is  the  least  number  exactly  divisible  by  3,  4, 
and  8? 

9.  What  is  the  least  number  exactly  divisible  by  10  and 
12?  by  8  and  12?  by  6  and  10?  by  12  and  18? 

10.  James  has  just  enough  money  to  buy  oranges  at  5 
cents  each,  pears  at  4  cents  each,  or  tops  at  6  cents  each  ; 
how  much  money  has  he  ? 

81.  A  Multiple  of  a  number  is  a  number  that  is  one  or 
more  times  that  number. 

82.  A  Common  Multiple  of  two  or  more  numbers  is  a 
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number  that  is  one  or  lucrc  tiiiu's  cacli  (»!'  t;..  ,^..iJi  jium- 
Ix'rs.  Tluis  24  is  a  common  multiple  of  4  and  6,  Vn'cause 
it  is  f)  times  4  and  4  tinu-s  0. 

83.  The  Least  Common  Multiple  1.  <M  -t  two.i 
more  numbers  is  tlie  least  numJjer  tliat  is  one  or  more  times 
each  of  tliem. 

Ex.  1.  Fiittd  the  least  common  multiple  of  24,  20,  and  33. 

24  =  2x2x2x3 

20  =  2x2x5 

33  =  3x11 

L.  C.  M.  =  2  X  2  X  2  X  3  X  r>  X  1 1  =  1 320. 
The  L.  C.  M.  of  the  g^iven  numbers  must  contain  the  fac- 
tors 2,  2,  2  and  3  to  be  divisible  by  24 ;  it  must  contain 
the  factors  2,  2,  and  5,  to  be  divisible  by  20:  it  must  con- 
tain the  factors  3  and  11  to  be  divisible  by  33.  Since  the 
number  1320  contains  all  these  factoids  and  no  others,  it  is 
the  least  common  multiple  of  24,  20,  and  33. 

Hence,  To  find  the  L.  C  M.  of  tiro  or  more  numbers  tre 
find  the  prime  factors  of  the  7iu7nhers,  and  tale  the  pro- 
duct of  these  factors,  using  each  the  great 'xf  )n/„tJu^r  of 
times  it  occurs  in  any  of  the  given  number > 

84.  "When  the  several  numbers  arc  not  lar^^',  iiic  process 
may  l)e  shortened  by  successive  divisions  of  the  g-iven 
numbers,  by  prime  factors,  which  are  common  to  two 
or  more  of  the  g-iveii  numl)ers.  By  this  means,  all  the 
divisors  Avill  consist  of  the  prime  factors  common  to  two 
or  more  of  the  numbers,  and  the  numbers  left  after  the 
divisions  will  be  the  factors  which  are  not  common  to  any 
two  of  the  numbei-s.  Then  the  product  of  these  common 
prime  factors,  and  the  factors  which  are  not  common,  will 
be  the  least  common  multiple  of  the  given  numbers. 

Ex.  2.  Find  the  L.  C.  M.  of  15,  21,  30.  and  42. 

9  X  .  -    24    36    42  Uere  2,  2,  3  are  the  prime 

^ — ~ — -^ — '  factors  common  to  two  or 

2)  15,  12,  18,  21  more  of  the  numbers,  and 

3)  15,     6,     9,  21  5,   2,   3,  7  are  the  factors 

5,     2,     3,     7  not  common. 

L.C.M.  =  2x2x3x5x2x3x  7  =  2520. 
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Exercise  xlvii. 


Find  the  L.  C.  M. 


6.  Of  5,  9,  12  and  15. 

7.  Of  12,  15,  18  and  24. 

8.  Of  22,  55,  77  and  110. 

9.  Of  15,  30,  42  and  72. 
10.  Of  21,  54,  56  and  84. 


1.  Of  15,  10  and  5. 

2.  Of  20,  10  and  30. 

3.  Of  9,  12  and  18. 

4.  Of  10,  25  and  30. 

5.  Of  24,  30  and  36. 

11.  Of  5,  7,  16,  28,  48  and  21. 

12.  Of  16,  12,  14,  32,  50  and  75. 

13.  Of  15,  18,  24,  40,  50,  60  and  90. 

14.  Of  the  even  numbers  from  14  to  28  inclusive. 

15.  Of  the  odd  numbers  from  13  to  25  inclusive. 

16.  AVhat  is  the  least  number  which  divided  by  8,  by 
12,  and  by  14  gives  in  each  case  the  remainder  5  ? 

17.  What  is  the  least  sum  of  money  for  which  I  can 
purchase  sheep  at  $6,  or  cows  at  $28,  or  horses  at  $150  a 
head  ? 

18.  What  is  the  least  number  of  bushels  of  wheat  that 
would  make  an  exact  number  of  full  loads  for  three  drays 
haulin*^  respectively  24,  30  or  36  bushels  a  lo^id? 

19.  Wliat  is  tlie  least  number  of  cents  with  which  you 
could  buy  an  exact  number  of  lemons  at  6  cents  each  ;  or 
oran^'-es  at  8  cents  ;  or  bananas  at  10  cents  ;  or  pine  apples 
at  16  cents? 

20.  How  many  bushels  would  fill  a  number  of  barrcis, 
each  containing  3  bushels,  or  a  number  of  sacks,  each  con- 
taining 4  bushels,  or  a  number  of  casks,  each  containing 
14  busliels,  the  (luantity  to  be  the  same  in  each  case,  and 
the  smallest  possible? 

2i.  A,  B,  C,  and  D  start  together,  and  travel  the  same 
way  round  an  islnnd  wliich  is  600  mih'S  in  circuit.  A 
goes  20  miles  per  day,  B  80,  0  25,  and  7)  40.  How  long 
must  their  journeyings  continue  in  order  that  they  may  all 
come  tog(;ther  again  ? 

22.  A  boy  on  counting  his  marbles  3  at  a  time,  or  4  at  a 
time,  or  5  at  a  time,  always  has  one  over ;  but  on  counting 
them  7  at  a  time  he  has  none  over.  What  is  the  least  num- 
!«'  !  <.    marbles  he  can  liavc  ? 
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EXAMINATION    PAPERS. 

I. 

1.  How  do  you  detcniiine  wh(!tlier  a  priven  number  is 
prime  or  composite  ?  Which  of  tlie  following  numbers  are 
prime  and  which  composite: — Gil,  <  1  ;  707,  757,  991, 
1089? 

2.  Divide  the  continued  product  of  6,  15,  16,  24,  12,  21, 
and  17  by  the  contiimed  product  of  2,  10,  9,  8,  3fi,  7,  and  51. 

3.  What  is  the  least  number  of  dollars  that  will  purchast? 
an  exact  number  of  cows  at  824  each,  sheep  at  $6  each,  or 
horses  at  $127  each  ? 

4.  What  is  the  least  number  which  divided  by  18,  21, 
and  30,  gives  13  for  remainder  in  each  case  ? 

5.  A  man  owns  3  tracts  of  land  containing  525,  725,  and 
875  acres  respectively.  He  wishes  to  divide  each  tract 
into  lots  that  will  contain  the  same  numl)er  of  acres,  and 
this  the  largest  number  possible ;  of  how  many  acres  must 
his  Ir.fs  oonsist.? 

II. 

1.  Dctine^  Highest  Common  Factor  and  Prinio  Factor, 
and  explain  when  a  number  is  Odd  and  when  Kven. 

2.  Find  the  largest  number  which  will  divide  .•11  .iii'l 
1484,  leaving  as  remainders  k;  nnd  !>. 

8.  What  is  the  quotient  nf  ill  ::.  x  15x32x23  divi- 
ded by  432  X  25  X  8  X  30  ? 

4.  What  is  the  least  number  of  marbles  that  can  be 
divided  equally  among  IG,  21,  24  or  30  boys? 

5.  A  can  dig  24  post  holes  in  a  day ;  B  can  dig  25,  and 
C  30  in  the  same  time.  AVhat  is  the  smallest  numlK'r  which 
will  furnish  exact  days'  labor  either  for  each  working 
^lone  or  for  all  working  together  ? 

III. 

1.  The  product  of  four  consecutive  numbers  is  73440; 
find  the  numbei-s? 

2.  What  is  the  least  number  of  acres  in  a  fann  that  can 
be  exactly  divided  into  lots  of  12  acres,  15  acres,  18  acres, 
or  25  acres  each  ? 
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3.  A  farmer  sold  4  loads  of  apples,  each  containing  15 
barrels,  and  each  barrel  3  bushels  at  60  cents  a  bushel. 
He  received  as  payment  6  barrels  of  pork,  each  weighing 
200  pounds ;  what  was  the  pork  worth  a  pound  ? 

4.  The  product  of  two  numbers  is  152368,  and  7  times 
one  of  them  is  2996  ;  what  is  the  other  one  ? 

5.  How  many  rails  will  enclose  a  field  7163  feet  long  by 
3315  feet  wide,  provided  the  fence  is  straight,  6  rails 
high,  the  rails  of  equal  length,  and  the  longest  that  can 
be  used  ? 

IV. 

1.  A  farmer  exchanged  9  tubs  of  butter,  each  containing 
56  pounds,  worth  25  cents  per  pound,  for  4  chests  of  tea, 
each  containing  42  pounds ;  what  was  the  tea  worth  per 
pound  ? 

2.  What  is  the  smallest  sum  of  money  with  which  I  can 
buy  sheep  at  $5  each,  cows  at  $24  each,  oxen  at  $54  each, 
or  horses  at  $135  each  ? 

3.  Divide  the  continued  product  of  51,  72,  144,  972,  and 
750  by  the  continued  product  of  9,  17,  18,  24,  36,  and  45. 

4.  Find  the  least  number  which  divided  by  1595,  2530, 
and  3168,  will  leave  the  same  remainder,  719. 

5.  The  following  are  the  prime  Victors  of  a  number  :  2,  2, 
3,  5,  5,  7,  11,  11,  13,  19,  89,  and  227  ;  find  the  number. 

V. 

1.  State  and  prove  the  rule  for  finding  the  H.  C.  F.  of  two 
numbers,  and  find  the  H.  C.  F.  of  1287000  and  504504. 

2.  Find  the  L.  C.  M.  of  16,  24,  and  30,  and  explain  the 
nH'tliod. 

-chool  was  found  to  contain  such  a  number  of  boys, 
mat  Nvnen  arranged  in  sixes,  sevens,  nines,  or  twelves, 
there  were  ;iVways  five  over;  how  many  chihlren,  at  leasts 
did  the  school  contain  ? 

4.  The  fore  and  hind  wheels  of  a  carriage  arc  12  and  15 
feet  in  circumference  ;  find  the  least  number  of  revolutions 
of  each  that  will  give  the  same  length.       ' 


CHAPTER  IV. 


FRACTIONS. 

Section  I.— Definitions. 
Oral  Exercises. 

1.  If  an  apple  is  divided  into  two  equal  parts,  what  is 
one  of  tliese  equal  parts  called  ? 

2.  How  many  halves  are  there  in  anything?  Write 
down  one-half. 

3.  "When  I  divide  an  orange  into  three  equal  parts,  what 
is  one  of  these  equal  parts  called  ?  What  are  two  of  them 
called? 

4.  How  many  thirds  are  there  in  anything  ?  How  many 
f jurths  are  there  in  anything  ? 

5.  How  would  you  get  fourths,  fifths,  sixths  ? 

6.  How  many  thirds  make  a  whole  ?  How  many  fourths  ? 
sevenths?  tenths? 

7.  Into  how  many  equal  parts  must  a  thing  be  divided 
to  get  halves?  fifths?  sevenths?  eighths? 

8.  Two  halves  of  an  apple,  are  equal  to  Im-w  mniy 
whole  apples? 

9.  W^hat  are  four  fourths  of  a  pear  equal  to? 

10.  Which  are  the  smaller,  halves  or  thirds  ?  Halves 
or  fourths?  thirds  or  fourths? 

The  value  of  the  part  varies  acnminnj  to  the  numl)€r 
of  equal  jmrts  into  which  the  whole  is  divided.  'The  ?nore 
parts  it  is  divided  intOy  the  smaller  they  must  he. 

Half j ilalf 

Third  I  TWid  I  Thh.l 


Fourth  I Fourth \  Fourth  I I<    ntii 

One  half  a  thing  is  greater  than  on^  third  ;  one  third  is 
gpreater  tli;m  onr  fourth. 
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85.  A  Fraction  is  one  or  more  of  the  equal  parts  of  a 
unit. 

86.  Fractions  are  divided  into  two  classes,  Common,  or 
Vulgar  Fractions,  and  Decimal  Fractions. 

87.  A  Common  Fraction  is  one  which  is  expressed 
by  two  numbers  one  placed  above  the  other  with  a  line 
]>etween  them  ;  thus  four-fifths  is  written  4 ;  nine-elevenths, 
y\  ;  ten  thirty-fifths,  H. 

88.  One  of  these  equal  parts  is  called  the  Fractional 
Unit,  and  instead  of  the  name  of  this  unit  being  written 
after  the  number  of  such  units,  as  in  whole  numbers,  it  is 
placed  under  it.  Thus,  three  apples  is  written  3  apples, 
lud  3  fourths,  f. 

89.  Tlie  number  written  below  the  line  is  called  the 
Denominator  or  "  name-giver,''  because  it  indicates  the 
name  of  tlie  fractional  unit,  i.  e.,  it  shows  into  how  many 
equal  parts  the  whole  is  divided. 

90.  The  number  written  above  the  line  is  called  the 
Numerator,  i.e.,  the  '^  number er''  or  "co^^7^^er,"  because 
it  indicates  how  many  of  the  parts  named  by  the  denom- 
inator are  to  be  taken. 

91.  The  Terms  of  a  fraction  are  the  numjerator  and 
the  denominator.  Thus,  -|  is  a  fraction — 5  and  8  are  its 
terms. 

92.  A  Proper  Fraction  is  one  the  numerator  of  which 
is  less  than  its  denominator.  Thus,  \,  f,  -J  are  proper 
fractions. 

93.  If  we  cut  an  apple  into  tiw  equal  parts,  one-half 
will  ])e  represented  by  \. 

If  we  cut  an  apple  into  four  equal  parts  one-half  will 
be  represented  by  -j. 

If  we  cut  an  apple  into  eight  equal  parts,  one-half  will 
be  represented  by  J. 

•     J._2_4 
•  •    2  —  4  —  8' 

Similarly, 

If  we  cut  an  apple  into  three  equal  parts,  one-third  will 
be  represented  by  \. 

.*.  Stands  for  the  word  therefore. 
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If  wo  cm  .111  ;i]»|iic  iiiio  /////r  iMjual  parts,  onL'-Miiin  \\  i.i 
1)C  represented  by  ^. 

If  we  cut  an  aj)plc  into  eighteen  equal  parts,  one-third 
will  be  rei)resented  by  /V. 

3  _  JL 

i»  —  1  )*• 

Hence  we  conclude  that,  The  value  of  a  fraction 
is  not  altered  by  multiplying"  or  dividing  both 
its  numerator  and  its  denominator  by  the  same 
number. 

This  is  the  most  important  proposition  in  fractioi. 
may  be  illustrated  by  colored  paper  cut  in  squares  of  ai)out 
four  inches,  sucli  as  are  used  for  folding-  in  the  kinder- 
garten. Each  [)ui)il  has  several  pieces  of  paper,  does  the 
folding,  and  di*aws  the  conclusions,  the  teacher  simply 
directing  and  questioning. 


This  illustration  is  so  sim]»le  that  it  requires  no  explana- 
tion. 

All  the  proiX)sition  in  fractions  may  be  illustrated  by 
paper  folding. 

94.  The  usual  definition  of  a  fraction  is  given  in  Art. 
85,  but  by  the  help  of  the  following  proposition^  which  is 
best  explained  by  an  example,  we  shall  be  able  to  obtain 
another  definition  of  a  fraction,  which  is  sometimes  useful. 

Ex.  1.  Prove  that  f  of  1  =  i  of  2. 

Since  1  =^i-<?-fifths  of  a  unit, 
2  =  fe/i-flfths  of  a  unit ; 
\  of  ten-Mths  of  a  unit 
=  f  ?ro-fifths  of  a  unit 
=  ^of  1; 
iof2  =  fofl. 


iof2 
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Hence,  We  may  define  a  fraction  as  a  simple  manner 
of  iruHcating  that  its  numerator  is  to  be  divided  by  its 
denominator. 

95.  Since  3  apples  multiplied  by  2  =  6  apples, 

so  3  eighths  (f )  "  2  =  6  eighths  (|) ; 

Hence,  To  multiply  a  fraction  by  a  whole  number,  ice 
simply  midtiply  the  numerator  by  the  whole  number,  and 
retain  the  denominator. 

Since  8  marbles  divided  by  2  =  4  marbles, 

so  8  ninths  (f)           "             2  =  4  ninths  (|), 
•8.9 ± 

Hence,  A  fraction  is  divided  by  a  whole  number  by 
dividing  the  numerator  by  the  number  and  retaining  the 
denominator. 

96.  From  the  preceding  article  it  appears  that  fractions 
may,  in  general,  be  treated  as  whole  numbers.  Indeed, 
they  differ  from  whole  numbers  simply  in  the  unit  em- 
ployed. Thus,  in  20  feet,  1  foot  is  the  unit  or  base  of  the 
collection  and  in  |,  the  fractional  unit  is  \,  four  of  them 
being  taken  or  collected  to  form  the  fraction. 

The  fractional  unit  is  always  equal  to  1  divided  by  the 
denominator. 

Section  IL— Reduction  of  Fractions. 
Case  I. 

97.  To  reduce  whole  or  mixed  numbers  to  im- 
proper Fractions 

98.  A  Mixed  Number  consists  of  a  whole  number  and 
a  fraction  ;  as  3 5,  \'\,  etc. 

99.  An  Improper  Fraction  is  one  whose  numerator  is 
not  less  than  its  denominator. 

Oral  Exercises. 

1.  How  many  halves  in  5  apples? 

In  1  apple  there  are  2  lialv(;s,  and  in  5  apples  there 
are  5  times  2  halves,  or  10  halves. 


Ml.KMK.N  1  Alv  Y      Aivl  ril.MI'lTIO. 


L'.   How  many  halves  in  (•)?     In  10?     In  13?     In  40? 
3.  How  many  founlis  in  4?     In  G?     In  9?     In  12? 
d.  How  many  fiftiis  in  4j(  ? 

In  1  th(?re  arc  5  fifths,  and  in  4  there  are  4  times  5 

fifths  or  20  fifths,  wliicii  added  to  3  fifths,  make 

23  fifths;  therefore  42  =  -/. 

5.  How  many  fourths  in  7-;  ?     In  5f  ?     In  9}?    In  12f  ? 

6.  How  ipany  sixths  in  4|  ?    In  8J?    In  9^?    In  11:^? 
Ex.  1.  Reduce  27}  to  fourths. 

27}  =  27+J; 
Now,       1  =  }  ; 


27X4 


—  XflLS. 

—  4     7 


27-f  ^=-4^  +  }=-4-^= 


2  7x  44-8 


Hence,  To  reduce  mixed  numbers  to  improper  frac- 
tions, tee  multiply  the  whole  number  by  the  denominator 
of  the  fractions,  add  the  numerator  to  the  prfxh^-*  nvl 
write  the  denominator  under  the  sum. 

Exercise  xlviii. 
Reduce  to  improper  fractions 


1.  3i. 

7.  3oH. 

13.  237^^. 

2.  4i. 

8.  82ii^. 

14.  SM.^, 

3.  9f. 

9.  51«. 

15.  1306-i4f. 

4.  4|. 

10,  8BtV, 

16.  2500ift. 

5.  11,V. 

11.  99Tir. 

17.  IOOIJ5V. 

6.  12f. 

12.  78i|. 

18.  2897Ji{. 

Case  II. 

100.  To  reduce  improper  fractions  to  whole  or 
Tnixed  numbers. 

Ex.  2.  Reduce  ff  to  a  mixed  number. 

Since  dividing  both  terms  of  a  fraction  by  the  same 
iiumber  does  not  change  its  value  (Art.  93),  we  have, 

J6LI.  _  mil  _  liJ  _  710 

11  —  ll+ll—     J     —  *  IT* 

Hence,  To  reduce  an  improper  fraction  to  a  whole  or 
mixed  number  we  simply  divide  *h»  ^^^rn^pm^'xr  hyj  *ho 
denominator. 


FRACTIONS. 


91 


Reduce 
numbers  : 
1. 
2. 
3. 
4. 
5. 
6. 


Exercise  xlix. 
the   following    fractions    to    whole    or   mixed 


±9 

5  • 

3  1 

6  • 

4  5 

7  • 
7_5 
1  0- 


3   • 
102 
6     • 


7. 

8. 

9. 
10. 
11. 
12. 


196 
1  6   • 

JL 

4^. 

3  2  5 

47  6 
1  7    • 

98  2 
19   • 


13. 
14. 
15. 
16. 
17. 
18. 


A4j 

,59  19 

59     • 
17  007 

3  3       • 
3  2  4  60 

4  8       • 
2  5  6  5  0 


Case  III. 

101.  To  reduce  a  fraction  to  its  lowest  terms. 

102.  A  Fraction  is  in  its  Lowest  Terms  when  the 
numerator  and  denominator  have  no  common  factor. 

Ex.  3.  Reduce  -^  to  its  lowest  terms. 

_4  8 i_2  ± 

108  —  27  —  9' 

Dividing"  both  terms  of  -^^^  by  the  common  factor  4, 
reduces  it  to  ^;  dividing  both  terms  of  this  fraction  by  3, 
reduces  it  to  |.  Since  |  has  its  numerator  and  denom- 
inator prime  to  each  other  it  is  in  its  longest  terms. 

We  might  have  found  the  H.  C.  F.  of  the  numerator  and 
denominator  and  divided  both  terms  l^y  it  at  once. 

Hence,  To  reduce  a  fraction  to  its  lowest  terms  toe 
divide  both  terms  by  a  common  factor,  and  the  result 
again  by  a  common  factor,  and  so  on  till  the  terms  have 
no  common  factor . 

Or,  ice  may  divide  both  terms  of  the  fraction  by  their 
Highest  Common  Factor. 

Exercise  1. 
Reduce  the  following  fractions  to  their  lowest  terms : 


1.  M. 

9. 

2.  W 

10. 

^i.  \l 

11. 

^-  f  ^ 

12. 

5.  H. 

13. 

r..  ^. 

14. 

7.  Uh 

15. 

«.  «^f. 

16. 

_2_8H 
864* 

17. 

3  0  4^ 
107  2- 

JL.»2. 

18. 

.33.0- 

864- 

1  165- 

f,\^. 

19. 

-Ni,. 

mi 

20. 

im. 

fF?K 

21. 

mh 

\m. 

22. 

«H. 

a  2.  9.8. 
2  5  8  4* 

23. 

i-m- 

UU. 

94. 

frll4 
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Case  IV. 

103.  To  reduce  a  Compound  Fraction  to  a 
Simple  one. 

104.  A  Compound  Fraction  is  .»  fv.cfi.  n    r  i  n  .< 
tion  ;  as  J  of  ^  ;  f  of  ^,  etc. 

105.  A  Simple  Fraction  is  oik-  in  whicli  l>oth  numer- 
ator and  denominator  are  whole  numbei*s ;  as  v,  1,  etc. 

Oral  Exercises. 

1.  AVhat  is  |  of  6  apples?  of  10  boys?  of  16  cents? 

2.  What  is  i  of  6  ninths?  of  10  elevenths?  of  16  twen- 
tieths ? 

3.  What  is  ^  of  I? 

Since  ^  of  6  apples  =  3  ^apples, 
-J  of  6  ninths  (|)  =  3  ninths  (f). 

4.  Whatisiofff?  of^|?  of  ^  ?  of-^,? 

5.  What  is  i  off?  |of^'?  I  of  II?  toff?? 

6.  What  is  i  of  i  ? 

iofi  =  iofV^  =  A. 

7.  What  is  i  of  ^?  -J  of  I?  iofi?  -J-ofi? 

^.  A  boy  had  l  of  a  dollar,  and  lost  :J-  of  it  ?  what  part  of 
a  dollar  did  he  lose? 

9.  A  man  owned  4- (^^  '^  fnnn.  mikI  sold  \  of  his  sliaro : 
how  much  did  he  sell  ? 

10.  I  had  h  a  ton  of  Coai,  and  ^iwe  my  iH'i;j:iii)()iir  ^  ni 
it;  he  gave  his  brother  ^  of  his  share  ;  liow  much  did  his 
brother  get  ? 

Ex.  4.  Reduce  J  of  |^  to  a  simple  fraction. 

iof|=-roff«=A; 

.-.  iofJ  =  3x^=H=fH 

t he^  product  of  the  numerators 

~~  the  product  of  the  denomiuators 
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This  may  be  illustrated  by  paper  folding ;  thus : 
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Hence,  To  reduce  a  compound  fraction  to  a  simple  one, 
midtiply  the  numerators  together  for  a  new  numerator , 
and  the  denominators  together  for  a  new  denominator. 

Note.— Before  performing  the  multiplication,  mixed  numbers  should  be 
reduced  to  improper  fractious,  and  any  factor  common  to  a  numerator  and 
denominator  cancelled. 


Exercise  11. 
Simplify  the  following  fractions : 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


1      A  of  -^ 

1.  7  "i    1  1. 

2.  fof^. 

3.  f  of4i. 

4.  2f off. 
fof|of|. 
-I-  of  -h  of  f. 
A  of  -I  of  2f 
I  of  ^  of  ^  off. 
Aoff  of-^of^^^. 


I  of  f  of  i  of -ft-, 
foff  of-i^off. 
i  of  f  of  oV  of  7. 
f  of-^ofHof5f. 


^  of  8f  of  i 


7 
16 


of  2|. 


off 


ofiof4i. 


f  of  I  off  of  9. 
•^of 


of  3i 


f  of6. 


Exercise  111 

1.  Some  boys  owned  f  of  a  boat ;  they  sold  f  of  their 
share  ;  what  part  of  the  boat  did  they  sell  ? 

2.  Having  |  of  a  bushel  of  potatoes  I  gave  away  f  of 
what  I  had  ;  what  part  of  a  bushel  did  I  give  away  ? 

3.  A  boy  had  -^  of  a  dollar,  and  spent  f  of  it ;  how  much 
did  he  spend  ? 

4.  A  gentleman  owning  f  of  a  factory  gave  f  of  what  he 
owned  to  his  son  ;  what  part  of  the  whole  factory  was  the 
son's  share  ? 
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5.  A  has  I  of  a  ton  of  hay,  which  is  f  as  much  as  B  has  ; 
how  much  has  li  ? 

J  of  w)i;il  />*  has=.-  i  (.fa  Un\  ; 
.'.  I  =  i  of  ^  of  a  ton  =  /,  of  a  ton  ; 

.'.  \  =4  X  ./,  of  a  ton  =  5  J  of  a  ton  ; 

.  B  has  At  of  a  ton. 
0.  A  owns  4  of  ii  railroad,  and  ^  of  this  is  3f  times  what 
ii  owns  ;  how  much  does  B  own  ? 

7.  How  many  acres  of  land  has  5  if -^  of  18  is  A  of  his 
number  ? 

8.  ^'a-  money  equals  -^^  of  $8750,  and  A's  is  ^  of  B's 
money  ;  how  much  money  has  B  ? 

Case  V. 

106.  To  reduce  Fractions  to  equivalent  ones 
having  the  least  common  denominator. 

/.  Let  the  denominators  he  prime  to  each  other  and  the 
fractions  in  their  simplest  form. 

Ex.  5.  Reduce  f ,  f,  and  |  to  equivalent  fractions  with 
leaM  common  denominator. 

Since  multiplyinfj:  the  terms  of  a  fraction  by  the  same 
number  does  not  change  its  value,  we  have, 


l=r 


6  X   3  —  6ir  : 


jl^        8x6x845 
4  —  3x5x4  —  60  > 

and  5  =  3x4x6  —  To  • 
Hence,  To  reduce  fractions  to  equivalent  ones  having 
a  common  denominator,  toe  multiply  both  terms  of  each 
fraction  by  all  the  denominators  except  its  oton. 

Exercise  liii. 

Kc'duce  to  equivalent  fractions  having  a  common  denom- 
inator 

1  ^ 

2  ", 

i;  i' 

2.  Let  the  denominators  he  not  prime  to  each  other. 


h 

4.  -1,  1,  f 

i       7.  i,  I  f  i. 

A- 

5.  I,  I  i. 

«•  h  h  i.  ii 

T^. 

6.  i,  1,  5. 

••'■  h  I  i.  A 
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Ex.  6.   Reduce  |,  f,  |,  and  i  to  equivalent  fractions 
with  least  common  denominator. 
L.  C.  M.  of  3,  4,  6,  8  =  24. 


2  8X2 

3  —  8  X  3 
3  _  6X3 
T—  6  X  4 

6  —  4X0 

7  _  3   X   "^ 

«■=  3  X    8 


1  6 

24 


1  8 
24 


20 
24 


2  1 
24 


We  find  the  L.  C.  M.  of  the  de- 
nominators to  be  24,  hence  24  is 
the  least  common  denominator. 
Dividing"  24  by  3,  the  denomin- 
ator of  f,  we  find  we  must  mul- 
tiply 3  by  8  to  produce  24,  simi- 
larly with  the  other  fractions. 

Hence,  To  reduce  fractions  to  equivalent  ones  having 
a  common  denominator,  when  the  denominators  are  not 
prime  to  each  other,  toe  find  the  least  comynon  multiple  of 
the  denominators^  divide  this  hy  each  denominator,  and 
multiply  both  terms  of  the  fraction  hy  the  quotient. 


Exercise  liv. 

Reduce  the  following"  to  equivalent  fractions  with  tlie 
least  common  denominator  : 


>     2  0* 


1  2.      5.      3. 

A*  3>    6»    5* 

9  J-'3     i 

^'  2»    4>    8* 

Q  i     -9- 

^'  8>     10 

*•  9'     12»    18' 

*^'  6>    9»    12» 

6.  f,  T^,  f. 

7-  i,  A,  U 

8.  I,  I,  |. 

9.  h  f  ■  f 


in    9  --ii-  A 

11.  ^"oj   O-g-,    Q. 

12.  h  4i,  5. 

13.  3,  ^,  ^. 

14.  JL     _5^     _5_     J.3. 
-•■*•     8>     14»     1  2J    42' 

1^*    T>   TT»    '7  7"»    "• 

16.  A,  4i  f  2. 

17        7      JUL     11      6  5 
^''      12>    24>     3Tj    64' 

18.  2i,  7i,  3f,  4A. 


107.  Comparison  of  Fractions  with  respect  to 
Magnitude. 

To  compare  fractions  we  must  express  them  in  terms  of 
the  same  fractional  unit,  that  is,  we  must  brin^  them  to  a 
common  denominator.  When  tliey  are  so  expressed  they 
are  compared  as  other  numbers. 

Ex.  7.  Arrange  the  fractions  |,  J,  -fy,  in  order  of  mag- 
nitude. 
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Reducing  to  equivalent  fractions  having  a  common 
denominator  we  have  ||,-,  ^J,  |^;  hence  the  order  of  mag- 
nitude is  ^,  j\,,  ^. 

If  two  fractions  happen  to  have  Lhu  t^nnn^  nuinuralt^r,  that 
which  has  tlie  smaller  denominator  is  the  greater ;  for  its 
units  are  greater,  and  there  are  the  same  number  of  them 
in  each. 

Exercise  Iv. 
Find  which  is  the  greater 

1.  ?  or  f 

2.  I  or  If 

3.  t.  or  -ii. 


4.  ^  or  ii.        I       7.  A  or 
5-  U  or  HI.  8.  -A  or 


6.  if  or  a.        I       9.  t\  or  -ff. 
Which  is  the  greatest  and  which  is  the  le.Msf,  of  the  fol- 
lowing : 

10.  A.  i*,iJ?  13.  -h.u>Hy 

11-  A,A,M?  14.  A.«.H? 

12.  \%  I  A?  15.  I  I  i? 

Arrange  in  ascending  order  of  magnitude 

16.  H.  A,  A,  A,  f        I  17.  i,  I,  I,  t,  «. 


Section  III.— Addition. 
Case  I. 
108.  To  add  proper  Fractions. 
Oral  Exercises. 

1.  What  is  the  sum  of  2  apples,  3  apples,  and  5  apples? 

2.  What  is  the  sum  of  2  elevenths,  3  elevenths,  and  5 
elevenths  ? 

3.  How  many  ninths  are  5,  ^,,  J>  and  J? 

4.  James  paid  $^  for  a  slate,  ^l  for  a  reader,  and  ^  for 
an  arithmetic  ;  how  much  did  he  pay  for  all  ? 

5.  Mary  paid  S^  for  some  ribbon,  and  $|  for  a  pair  of 
gloves ;  how  much  did  she  pay  for  both  ? 
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6.  Jane  bought  f  of  a  yard  of  ribbon  at  one  time  and  -J 
of  a  yard  at  another  time  ;  how  much  did  she  buy  at  both 
times  ? 

J  =  f,  and  |  +  |-=^=1|.    She,  therefore,  bought  If  yards. 

7.  A  farmer  sold  4  of  his  grain  to  one  man,  and  i  of  it  to 
another  ;  how  much  did  he  sell  altogether  ? 

IT—  3  0>    ^'^^^    6  —  30)       ••    6T^6  —  30^^30  —  3  0' 

8.  If  I  pay  -^  of  a  dollar  for  butter,  f  of  a  dollar  for  eggs, 
and  ^  a  dollar  for  cheese  ;  how  much  do  I  pay  for  all  ? 

9.  What  is  the  sum  of  i  and  i  ?  of  i  and  i  ?  of  ^  and  f  ? 

10.  What  is  the  sum  of  ^  and  i  ?  of  -J  and  f  ^  of  f  and  f  ? 
Ex.  1.  Find  the  sum  of  f,  |,  and  -^. 

2.  j_  J.  j_  _3 JL2i2_5,_9 AA—  2_3  _  1  _8  _ 

6'6"r"   10  —  30'T'30'"30  —  30~15  —  ^15' 

In  this  example  we  are  required  to  add  fifths,  sixths, 
and  tenths  together.  As  the  addends  have  not  the  same 
name  we  cannot  add  them  until  they  are  changed  into 
others  having  the  same  fractional  unit.  We,  therefore, 
change  the  fractions  into  others  having  a  common  denomi- 
nator, we  then  add  the  numerators  together  for  a  new 
numerator,  and  call  the  sum  30ths.  We  reduce  the  impro- 
per fraction  to  its  lowest  terms,  and  then  to  the  mixed 
number,  1^^. 

This  may  be  illustrated  by  paper  folding  as  follows : 


Add  f  and  f . 


+ 


9M 

=  1 


Hence,  To  add  fractions,  we  reduce  them  to  equwalent 
ones  haring  a  common  denominator;  ice  then  add  th""- 
numerators  together  for  a  new  numerator  and  place  the 
sum  over  the  common  denominator. 
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Exercise  Ivi. 
Add  together  the  following  fractions  :^ 


t  and  $. 
t  and  |. 
^^  and  VV. 
h  J  and  f . 
I,  I  and  ^. 

.4       _». 
2  6>    4U 


and  oV 


7. 

I  h  i  and  ^, 

8. 

I  -iV,  ^  and  A- 

9. 

i;  I  i'i  and  A- 

10. 

h  h  1  and  f . 

11. 

I  I  U  and  1?. 

12. 

i  1,  A  and  jV. 

Case  II. 
109.  To  add  mixed  numbers. 
Ex.  2.   Add  together  2\,  3 J,  1  ^\  and  ^. 

=  2  +  3  +  7+i  +  |  +  VV4-i^. 
=  12  +  iS 
=  12  +  ^^ 


00    '     60 

o^  =  12  +  2i  =  14i 


«5    .    .4  2 
00   T^  60 


NoTK.— When  there  arc  mixed  numbers  in  the  example  we  adU  tlic  sum 
the  whole  numbers  to  tlie  sum  of  the  fructions. 

Exercise  Ivii. 
Find  the  sum  of  the  following  fractions  : 

7.  2h  H.  7^  and  8^. 

8.  7f,  IDA,  H  and  7^. 

9.  li,  3i,  2J  and  5^- 
10.  41  51,  3i.  and  d,\. 


1.  2.]-,  3!;  and  44-. 

2.  2h  A  and  7|i. 

3.  2f,  3^  and  4 A. 

4.  3ii,  1|  and  J^. 

5.  1  A,  a  and  2?. 

6.  30J,  4^^-  and  10|. 


11.  4i3i4fandTV 

12.  bi,  6^  3J  and  ^. 


Section  IV.— Subtraction. 

Case  I. 

110.  To  subtract  one  Fraction  from  another. 

Oral  Exercises. 

1.  Jolin  lias  7  niarl)k'j3,  James  has  4  ;  how  many  marbles 
has  John  more  than  James  ? 
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2.  John  has  -^  of  an  apple,  James  has  ^V  of  an  apple ; 
how  much  has  John  more  than  James  ? 

3.  How  much  less  is  f  than  |-  ?  f  than  f  ?  f  than  f  ? 

4.  John  has  ^  of  an  apple,  James  has  ^  of  an  apple  ;  how 
much  has  John  more  than  James  ? 


i  =  ^,  and 


3      . 

1  2    J 


1  2 


3. L 

'12  —  1  2' 


5.  A  boy  spent  ^  of  his  money  for  a  coat  and  ^  of  it  for 
hat :  how  much  had  he  left  ? 

6.  What  is  the  difference  between  -J  and  ^  ?  f  and  f  ? 

7.  Wliat  is  the  difference  between  f  and^^?  between  J 

I  id  I  ? 

Ex.  1.  From 


-1^  take  /o . 

_i-  _  -.7 3_5 

12         2  0  —  GO 


2  1 

(5  0 


i4 
00 


3  0* 


In  this  example  we  are  required  to  take  twentieths  from 
Twelfths.  As  we  can  only  subtract  numbers  that  have  the 
I  me  name,  we  must  change  the  fractions  into  equivalent 
les,  having  a  common  denominator.  -^\  becomes  |^,f,  and 
,  becomes  f^  We  now  find  the  difference  between  |-§ 
lid  f^lj  to  be  ^^,  which  reduced  to  its  lowest  terms  is  ■^. 
Illustrate,  as  in  addition,  thus  : — 

from  ^, 


Subtract  J 


4  —  8* 


Hence,  To  suhfract  one  fr  net  ion  from  another  toe  reduce 

the  fractions  to  equivalent  ones,  having  a  common  denom- 

itator  ;  tee  then  subtract  the  numerator  of  the  subtrahend 

from   the  numerator  of  the  minuend;    and  place  the 

(lifference  over  the  common  detio?ninator. 
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Exercise  Iviii. 

1^'iiul  iIr'  (litVcrencc  between, 


^  and  I. 
I  and  I 
^ind  \l 
U  and  l 


5. 

2  4    •""*    4  M- 

9. 

^f  and  {. 

0. 

7  and  ,^j. 

10. 

Aand  •«. 

7. 

Ijand  il}. 

11. 

U  and  i|. 

8. 

land-jigV 

12. 

A  and  A. 

Case  II. 

111.   To  subtract  when  one  or  both  the  frac- 
tions are  mixed  numbers. 
Ex.  2/ From  10?,  take  9  J. 

iG:^  =  u;/, ;    ir,/.,  +  M=i6i|. 

\yi=  \^-'.^     ^^+  1  =iQi\, 

We  first  reduce  the  fractional  parts  of  tlic  f^iven  numbers 
to  tlicir  lefist  common  denominator,  12.  Then,  since  -i\ 
cannot  be  taken  from  -,\.,  we  add  1  or  Jf  to  both  minuend 
and  subtrahend  (Art.  H.'J).  This  g-ives  16}2  for  minuend 
and  10 /V  f<^r  subtraliend.  Then  subtracting  the  fractions 
and  integers  separately,  we  have  1 6|4  -  10^  =  6-3^,  the 
required  result. 

Note— The  fractional  part  of  the  result  can  l>e  obtained  much  more  readily 
by  suhtractinp  the  numerator  of  the  fraction  in  the  subtrahend  from  the  com- 
mon (lenomlnator  and  adding;  the  remainder  to  the  numerator  of  the  fraction  In 
the  minuind.  Thus  12-9=3;  3+4  =  7.  This  i«  the  numerator  of  the  fractional 
part  of  the  result.    The  inte^rral  part  is  obtained  as  uImac 

Or  we  proceed  as  follows : 

Add  to  J  such  a  fraction  as  will  mak.  n  .i  »hole  number, 
and  add  the  same  fraction  to  the  minuend,  thus :  (Art.  33) 


9f  +  ii 


ri6A 

\10^ 
6A. 


Find  the  value  of 


1. 

3?- 

- 1{- 

2. 

24- 

-1-iV. 

3. 

61- 

2U. 

4. 

8f- 

-5*. 

Exercise  lix. 

5.  3v\  - 1|. 

6.  2|  -  ItV- 

7      5-3.  _  92-ft 

8.  4|-li|. 


I  9.  9-4^ 

I  10.  18f-3f. 

i  11.  28Jf-3A. 

I  12.  25A-14ii. 
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Exercise  Ix. 
Practical  Problems. 

1.  The  sum  of  two  numbers  is  2G^  and  the  less  is  7| ; 
what  is  the  greater  ? 

2.  From  a  barrel  of  vinegar  containing  31^  gallons, 
14^1  gallons  were  drawn ;  how  much  was  there  left  ? 

3.  To  what  fraction  must  the  sum  of  -J-  and  ^  be  added 
that  the  sum  may  be  ^i  ? 

4.  From  a  piece  of  silk  containing  35f  yards,  14f  yards 
were  sold ;  how  much  remained  in  the  piece  ? 

5.  From  $10,  $'2i  were  given  to  James,  $3|^  to  Jane,  $1| 
to  Emily,  and  the  remainder  to  Mary ;  what  did  she  receive? 

6.  A  has  two  farms^  one  of  70f  acres,  and  the  otlier  of 
118^1  acres;  if  he  sells  87^  acres,  how  much  land  has 
he  left?  "^    .. 

7.  How  much  paper  has  a  printer  left  if  he  had  on  hand 
SO-^2  reams,  and  has  used  7f  reams  for  one  job,  and  8f 
reams  for  another  ? 

8.  A  grocer,  having  mixed  ISf  pounds  of  tea  with  32^ 
pounds  of  a  different  kind,  sold  all  the  mixture  but  13^ 
pounds,  how  much  did  he  sell  ? 

9.  B  started  on  a  journey  of  100  miles ;  the  first  day 
he  travelled  30-i%  miles ;  the  second  day  36y  miles ;  how 
far  has  he  yet  to  go  ? 

10.  Henry  had  147^,  and  James  as  much  lacking  $9yV ; 
how  many  dollars  had  James? 

11.  The  selling  price  of  a  horse  was  $125|- ;  the  gain  was 
$20 1 ;  what  was  the  cost  price  ? 

12.  Find  the  sum  of  the  greatest  and  least  of  the  frac- 
tions, I,  2^,  I,  -/o,  the  sum  of  the  other  two,  and  the  differ- 
ence of  these  sums. 

4 

Exercise  Ixi. 

Practical  Problems. 

1.  $249i  is  $\Ml  less  than  the  value  of  my  horse  and 
carriage ;  what  arc  they  worth  ? 
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'2.  A  ])oy  paid  .  ,,  i   r  :i  ball,  r:|^  i\>v  u  sla^  , 
and  $i\  for  a  lx)ok  ;  bow  mucli  did  lie  spend  ? 

3.  What  is  tlic  entire  weig-ht  of  4  crocks  of  hutu  r  wei;^^li- 
in{2:  i^  follows: — The  first,  lOJ  pounds;  the  second,  11 « 
pounds;  the  third,  iS^^  pounds;  and  the  fourth,  Hj 
l)0unds  ? 

4.  Three  men  lx)up^ht  a  horse ;  the  first  paid  $41f,  the 
second  paid  So3}4,  and  the  third  as  much  as  the  oth.-rtwo  ; 
what  was  the  cost  of  the  hoi-se  ? 

5.  A  g-rocor  has  three  barrels  of  molasses ;  the  first  con- 
tains 27 V  gallons,  the  second,  42  A,  and  the  third,  VA'r^  gal- 
lons ;  how  many  gallons  are  in  the  three  barrels  ? 

G.  What  number  is  that  from  which  if  5  j  ^  is  taken,  the 
remainder  will  be  2-\-}? 

7.  A  merchant  sold  34 f;  yards  of  cloth  for  S94-i\,  :> 
yards  for  8124{;,   and   70 J  yards   for   81 -Sir;;  how  ni.i;;> 
yards  of  cloth  did  he  sell  and  how  much  did  he  receive  for 
the  whole? 

8.  Four  geese  weigh  respectively  9 J,  lOf,  12^^  and  lif 
pounds  ;  what  is  their  entire  weight? 

9.  A  lady  hired  a  gardener  at  15  cents  an  hour  for  3 
days ;  how  much  did  she  pay  him  if  he  worked  6^  hours 
the  first  day,  7j|  the  second,  and  5f  the  third? 

10.  Iff)-?  gallons  of  brandy  are  mixed  with  l-,^a  gallons 
of  water  and  3./\  gallons  of  whiskey,  how  many  gallons 
are  there  in  the  mixtui-e  ? 

11.  ^  paid  $i^  for  an  ox,  and  $61^  more  than  this  for 
a  horse ;  for  how  much  must  he  sell  them  to  gain  $26J? 

12.  A  owns  71 1  acres  of  land,  B  owns  112,^  acres,  C 
owns  2 17.1  J  acres,  and  D  owns  372^^  acres,  how  many 
acres  do  thev  together  own  ? 


Section   V.— Multiplication   and   Division   of 
Fractions. 

Case  I. 

112.  To  multiply  a  fraction  by  a  whole  number. 
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Oral  Exercises. 

1.  If  5  cents  are  multiplied  by  3,  what  is  the  product? 

2.  If  3  marbles  are  multipled  by  5,  what  is  the  product? 

3.  If  3  sevenths  are  multiplied  by  5,  what  is  the  product  ? 

3  sevenths  (f)  multiplied  by  5  =  15  sevenths  (i^^  =  2|). 

4.  How  much  will  5  pair  of  ducks  cost  at  $f  a  pair  ? 

5.  How  much  will  10  yards  of  cloth  cost  at  $|  a  yard  ? 

6.  If  it  requires  f  of  a  yard  of  cloth  to  make  a  vest,  how 
many  yards  will  it  require  to  make  8  vests  ? 

7.  If  a  man  earns  $|  in  1  day,  how  much  will  he  earn  at 
whe  same  rate  in  10  days  ? 

8.  If  a  hat  cost  $f  how  much  will  12  hats  cost? 

9.  If  1  yard  of  muslin  cost  $|,  what  would  be  the  cost  of 

4  yards  ? 

10.  If  a  man  can  ploug-h  f  of  an  acre  of  land  in  1  day, 
how  many  acres  could  he  plough  in  7  days  ? 

11.  If  a  barrel  of  flour  cost  $8 J,  what  will  5  barrels  cost? 

Multiply  the  fractional  and  integral  parts  separately,  and  add  the  products. 

12.  How  much  is  6  times  i?  -^?  ■^?  f? 

13.  How  much  is  8  times  -ff  ?  -f^-?  |?  |? 

14.  How  much  is  10  times  1^?  2f  ?  6^?  3^? 
Ex.  1.  Multiply -fo  by  5. 

Since  3  apples  multiplied  by  5  =  15  apples, 
so  3  tenths  (-^\-)  multiplied  by  5  =  15  tenths  (-fj); 

•fC.  3  15         5X3» 

.  .  O  X  Yo  =Yo  =  -fo"  ' 

but-«-V«=|(Art.  77)  =  ^^. 

Hence,  To  multiply  a  fraction  by  any  number  we  either 
multiply  the  numerator  by  the  number  or  divide  the 
denominator  by  it. 


Exercise  Ixii. 
Multiply 


1.  i^  by  1). 

2.  11  by  8. 

3.  A  by  7. 


4.  1^  by  10. 

5.  ^  by  49. 

6.  -H  by  1)1. 


7.  J-5  bv  21. 

8.  ^h  by  24. 

9.  -jift-  by  36 
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10.  At  Sl|  a  day,  how  nmch  ^l"  .am  in  1  wof«.-c» 
of  6  days  each  ? 

11.  What  is  the  cost  of  3(5  dozen  eggs,  at  30 J  cciUb  a 
uozen  ? 

12.  At  Sl6f  a  month  what  will  a  boy  earn  in  12  months? 

13.  What  is  the  cost  of  12  jxmnds  of  beef  at  14}  cents  a 
I)Ound  ? 

11.  What  is  the  cost  of  11  bushels  of  oats  at  62^  cents  a 
bushel  ? 

Case  II. 

113.    To  divide  a  fraction  by  a  whole  number. 

Oral  Exercises. 

1.  If  8  apples  are  divided  by  4,  what  is  the  quotient? 

2.  If  8  ninths  are  divided  by  4,  what  is  the  quotient? 

3.  Divide  f  by  2 ;  A  by  3 ;  ^^  by  8. 

4.  If  3  ducks  cost  ^\-  of  a  dollar,  how  much  will  1  duck 
cost? 

Cost  of  3  ducks  =  8to  ; 

"      1  duck  =  i  of  8  A  =  J? vo  =  H  =  20  cents. 

5.  If  3  caps  cost  -f^  of  a  dollar,  how  much  will  1  cap  cost? 

6.  William  had  i%  of  an  orange,  and  divided  it  equally 
among  3  of  his  schoolmates ;  what  part  of  an  orangt    '   ' 
give  to  each  ? 

7.  A  man  shares  f  of  a  ton  of  coal  among  5  person 
much  does  each  get  ? 

Share  of  5  persons  =  f  of  a  ton  ; 
"         1  person   =  |  of  f  of  a  ton 
=  4^  of  a  ton. 

8.  If  8  men  can  do  f  of  a  piece  of  work,  how  much  can 
1  man  do  in  the  same  time  ? 

9.  If  3  men  together  own  f  of  a  vessel,  what  part  of  the 
vessel  does  1  man  own,  if  their  shares  are  equal  ? 

10.  A  lady  gave  j?  of  a  pound  of  candy  to  her  4  sor  ^  ami 
Z  Uaughters ;  what  was  tlie  share  of  each  ? 
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Ex.  2.  Divide  f  by  4. 

Since  8  apples  divided  by  4  =  2  apples, 
so  8  ninths  (f)  divided  by  4  =  2  ninths  (|) ; 

•     J._:_  A— 2,_  8+4 

We  may  obtain  the  same  result  by  multiplying  the 
denominator  of  f  by  4,  and  reducing  the  resulting  fraction 
to  its  lowest  terms ;  thus, 

8,^4. 8 2 

9    •    *  —  4X9  —  9* 

Hence,  To  divide  a  fraction  by  any  number  we  either 
divide  the  numerator  by  the  number  or  multiply  the 
denominator  by  it. 

Exercise  Ixiii. 


Note.— Reduce  mixed  numbers  to  improper  fractions 

Divide 


1.  if  bv  5. 

2.  It  by  7. 

3.  n  by  9. 


7.  ^  by  10. 

8.  129|  by  16. 

9.  287|  by  12. 


4.  i  by  17. 

5.  7i  by  6. 

6.  4f  by  7. 

10.  If  a  man  can  reap  22f  acres  of  wheat  in  7  days,  how 
much  could  he  reap  in  1  day  ? 

11.  If  a  man  can  cut  15f  cords  of  wood  in  7  days,  how 
many  cords  could  he  cut  in  1  day  ? 

12.  If  a  man  can  walk  38^  miles  in  10  hours,  how  far 
could  Ik*  walk  in  one  hour? 

13.  If  7  tons  of  coal  cost  $60f,  what  is  the  price  per  ton? 

Case  III. 

114.  To  multiply  a  whole  number  or  a  fraction 
by  a  fraction. 

Oral  Exercises, 

1.  If  a  yard  of  muslin  cost  12  cents,  how  much  will  ^  of 
a  yard  cost  ? 

2.  If  a  man  earns  $60  a  month,  how  much  will  he  earn 
in  }  of  a  month  ? 

?..  If  a  ton  of  hay  cost  $25,  how  much  will  J  of  a  ton  cost? 
Cost  of  1  ton  =  $25; 
"        i    "  =iof$25  =  $5; 
'♦       i    '*  =4x$5  =  $20  =  $l^. 
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L  U'a  house  cost  $80(J  and  a  barn  ^  as  much,  how  much 
does  the  barn  cost? 

5.  If  I  ot'^bO  is  8  times  the  cost  of  a  shawl,  what  does 
the  shaw!  cost  ? 

6.  How  much  will  |  of  a  bushel  of  potatoes  cost  at  $t  a 

bushel  ? 

Cost  of  1  bushel  =  S^;     . 
-         i       -     =iofi  =  $i. 

7.  John  had  $f ,  and  lost  |  of  it ;  what  part  of  a  dollar 
did  he  lose  ? 

8.  Rolxjrt  had  f  of  a  melon,  and  gave  his  brother  "  of  it ; 
what  part  of  the  melon  did  he  give  away  ? 

9.  A  man  owning  -i^,,-  of  a  mill,  sold  i  of  -J  ui   \n 
owned  ;  what  i>art  of  the  mill  did  he  sell  ? 

10.  Thomas  had  rt  of  an  orange,  and  gave  to  John  ^  «• 
f  of  what  he  had ;  what  part  of  the  whole  orange  did  Ik 
give  away  ? 

Ex.  3.  Multiply  j^,  by  a. 

Here,  3xVu  =  iJ.       (An.  112.) 
This  result  is  evidently  7  times  too  great,  because  -^  is 
not  to  be  multiplied  by  3  but  by  \  of  3  (Art.  Ml:  we  must 
therefore  divide  I5  bv  7.     Hence  we  have 
fx-A-  =  if-7=J-A.       (Art.  113.) 

_     3-4 
7X19 

__  the  product  of  the  nnmcratora 
the  product  of  the  denominators 

Hence,  The  product  of  two  fractions  is  found  by  multi- 
phjinii  the  tico  numerators  together  for  the  numerator, 
and  the  tico  denominators  together  for  the  denominator, 
of  the  2)foduct. 

In  a  similar  way  it  may  be  tsliown  ili.ii.  lin  j-m-muvi,  v-i 
more  fractions  than  two  is  found  by  multiplying  all  the 
numerators  together  for  the  numerator,  and  all  the  denom- 
inators together  for  the  denominator,  of  the  product. 

Note.— Whole  uumbers  may  bo  regarded  as  fractions  w^ith  unity  for  denom- 
inators. 
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Exercise  Ixiv. 

Note.— Cancel  the  factors  common  to  the  numerators  and  the  denominators. 

Find  the  value  of 


1. 

1  xl8. 

5. 

.12.  w_9_ 
15   ^    10  • 

9. 

lixlfxfi. 

2. 

f  x45. 

6. 

A  X  2^  X  -^. 

10. 

if  xAxM. 

3. 

1  x43. 

7. 

f   XT^xi*. 

11. 

-fo-  xMxff. 

4. 

Ax  124. 

8. 

ifx-ArxA- 

12. 

efxffxl. 

13.  What  should  be  paid  f or ^  of  J  of  a  pound  of  tea,  at 
the  rate  of  -ff  of  a  dollar  per  pound  ? 

14.  What  should  be  paid  for  f  of  a  barrel  of  apples,  if 
the  whole  barrel  is  worth  |f  of  a  dollar  ? 

15.  A  has  f  of  $375,  B  has  i  as  much,  and  C  |  as  much 
as  botli ;  how  many  dollars  has  each,  and  how  many  have 
they  all  ? 

Ex.  4.  Multiply  6f  by  7*. 

,andG#  =  ^: 


7A 3  9 

•  5  —     5 
.      7_4    ^0.2  _  2.9 


2  0. 
3 


^x4  =  52 


Exercise  Ixv. 


Find  the  value  of 

1.  3ix5f. 

2.  6f  X  7|. 

3.  17f  xl6|. 


4. 


0«y  g   X  00"3"i 


5.  6|-x4tVx77x4i. 

6.  3  x  7i  X  ii  X  3^i-. 


7.  If  a  cord  of  wood  costs  $4^,  what  will  3^  cords  cost  ? 

Cost  of  1    cord  =  $4| ; 
"     3i  cords  =  3ix$4| 

=  |x$^  =  $i-^  =  $14f. 

8.  If  a  pound  of  sugar  is  worth  9^  cents,  what  will  4^ 
pounds  cost  ? 

9.  If  a  man  reaps  3f  acres  of  wheat  in  a  day,  how  many 
could  he  reap  in  2|  days  ? 

10.  What  would  be  the  cost  of  18J  acres  of  land  at  $18f 
jHir  acre  ? 

11.  If  a  ton  of  coal  costs  $GJ,  what  will  be  tlie  cost  of  9-J 
.  ,.13  at  the  same  rate? 
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IJ.  Mr.  Jones  rented  a  house  at  $42f  a  month,  taking  a 
lease  for  f)  years,  but  disposed  of  the  lease  at  the  end  of  3] 
years ;  how  much  rent  did  he  pay? 

13.  A  bill  of  l)<K)k8  at  rotiiil  jimounts  to  ^75*,  but  I  got 
^  rt^uction  of  ^  for  wholesale  and  -^^  for  cash ;  what  was 
|lie  exact  amount  of  the  bill  ? 

Case  IV. 

116.  To  divide  a  whole  number  or  a  fraction 
hy  a  fraction. 

Oral  Exercises. 

1.  How  many  parcels  of  sug-ar,  each  containing  3  pounds, 
can  you  make  out  of  24  pounds  ? 

2.  How  often  is  3  pounds  contained  in  24  pounds? 

3.  If  24  apples  are  divided  equally  among  6  boys,  how 
many  apples  will  each  boy  receive  ? 

4.  How  often  is  6  apples  contained  in  24  apples  ? 

5.  When  both  dividend  and  divisor  are  concrete  num- 
bers, what  kind  of  a  number  is  the  quotient?  Give 
examples. 

6.  How  often  is  4  ninths  (J)  contained  in  8  ninths  (f)? 

7.  How  often  is  2  fifth  (f )  contained  in  12  fifteenths  ( J |)  ? 

Reduce  the  fractions  to  equfvalent  ones  having  a  common  donominator. 

8.  How  often  is  ^^o  contained  in  |  ? 

9.  At  A  of  a  dollar  each,  how  many  caps  can  I  buy  for 
H? 

10.  If  a  pound  of  coffee  costs  $|,  how  much  can  be 
bought  for  $1^? 

11.  At  $1  a  yard,  how  many  yards  of  cloth  can  be  bouerht 
fbrS6? 

Yards  bought  for  $f  =  1  yd.  =  |  yd. ; 
*'  "       |l=|yd8.-ff  =  |  yards; 

"  "       $6  =  6  X  f  yards  =  10  yards. 

12.  When  apples  are  worth  $f  a  bushel,  how  many 
bushels  can  be  bought  for  $f  ? 
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13.  At  $1  a  yard,  how  many  yards  of  silk  can  be  bought 
for  $4  ? 

Ex.  5.  Divide  f  by  f . 

2,_1_0     orirl   -3  _-9- 
3  —    15»    ^'l<^    5   —   15' 

Since  10  apples  divided  by  9  apples  =  \^, 
so  10  fifteenths  (if)  divided^by  9  fifteenth  (f^)  =  ^, 

•  •    3 


^A 



±0^ 

--9- 

10. 

•     5 

1  5    • 

1  5 

9 

2X5 

—  2. 

X 

5. 

3X3 

—  3 

3 

=dividend  multiplied  by  divisor  inverted. 

Or  we  may  reason  as  follows  : 

Here,    f-=-3  =  f.       (Art.  113,) 
This  result  is  evidently  5  times  too  small,  because  f  is  not 
to  be  divided  by  3,  but  by  i  of  3.     (Art.  94.)     The  true 
quotient  must  therefore  be  5  times  f.     Hence 


2  .3. Kvv2  5x2  5^2 

3  •    5— «^^'9  —  ovQ~3 


5  X 1=  ^^2  ^1 X  I,  as  before. 

3xr 


Ex.  6.  Divide  10  by  f . 

10  =  ^  =  ^. 

-in    •    3  _  ±0.    .    3. 40  10X4  1_0  w  A 

A^    •    4-     4    ^4-    3    -     1X3    ~     1     ^   3 

=dividcnd  multiplied  by  divisor  invert ec1. 

Hence,  To  divide  one  fraction  hy  another,  invert  il^e 
divisor  and  multiply  the  dividend  hy  the  fraction  thus 
formed. 


Di 

TTlrlo 

Exercise  Ixvi. 

1. 

2. 
3. 
4, 

VlQtJ 

10  by  f 
l^byf 
30  by  ^. 
40  by  3i. 

5.  f   by^,. 

6.  il-  by  T^o. 

7.  4^-  by  A. 

8.  iff  by  M. 

9. 
10. 
11. 
12. 

9i 

7A 
21f 
45f 

by  ,V 

by  12t^5. 
by  ^2h 
by  2|. 

Exercise  Ixvii. 

Practical  Probl 

ems. 

I.  If  ^  of  a  yard  of  cloth  cost  24  cents,  what  would  a 
whole  yard  cost  ? 

Cost  of  f  of  a  yard  =  24  cents ; 
«t     ^         «        =   8      " 
"I         "        =4x8  cents  =  32  cents. 
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-.  At  Sljper  buslu'l.  how  ninnv  bnsbols  <<\'  ^.  ,i.  u  ■  ,,:  \>e 
lHm«rlit  for  $i'2l  ? 

'.  If  a  ton  of  coal  is  worth  >•'•;.   liow  many  tons  can  be 
light  for  889 1^0*^ 

4.  If  a  bushel  of  apples  cost  82|,  how  many  bushels 
ould  be  bought  for  860J  ? 

5.  If  a  man  earns  $7  J  in  a  week,  how  long  will  it  require 
him  to  earn  ^-O^  ? 

6.  A  man  divided  30*  pounds  of  flour  among  the  poor, 
giving  to  each  2 J  pounds;  how  many  jxirsons  were  there? 

7.  If  21f  pounds  of  tea  cost  818JJ,  what  will  1  pound 

cost? 

8.  If  an  errand  l)oy  earns  $7J  in  a  week,  how  long  will 
it  require  him  to  earn  820|  ? 

9.  A  man  raised  93J  bushels  of  wheat  on  8|  acres  of 
land ;  liow  many  busliels  per  acre  was  that? 

10.  In  how  many  days  will  a  horse  ott  '^ooi  lu..        ..■ 
oats,  if  he  eats  l-^^  pecks  daily  ? 

11.  If  ^  of  an  acre  of  land  sells  for  ^.io,  what  will  an 
acre  sell  for  at  the  same  rate  ? 

12.  The  product  of  two  numbers  is  27,  and  one  of  them 
is  2^;  •  what  is  the  other? 


Section  VI.— Complox  Fractions. 

116.  To   Reduce   a   Complex    Fraction    to    a 
Simple  One. 

117.  A  Complex  FPaCv^'">n  is  one  in  wliich  either  the 
numerator  or  denominator,  or  lx>th,  are  fractions  j  as 

T'   2i'  T 

1 

Ex.  1.  Reduce  -iL   to  a  simple  fraction. 

f 
Since  the  numerator  of  a  fraction  is  the  dividend,  and 
the  denominator  the  divisor  (Art.  94),  wo  have  simply  to 
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Ill 


divide  the   numerator, 
division  of  fractions. 


by  the  denominator,    f,  as  in 


hence,  ^ 

5 


9     • 


5 5_ 

3  —  2  7- 


8 


Ex.  2.  Reduce  _   to  a  simple  fraction. 

? -^ 4-1-  =  ^  X  1=1?=  1-1^ 
1  '     '     1     21     21       ^'' 
In  many  cases  it  is  simpler  to  multiply  the  numerator 
md  denominator  of  the  complex  fraction  by  the  L.  C.  M.  of 
the  denominators ;  thus, 

8  _  5x8  _40^^j^ 

4i"5x4i"2i~ 


-r-  —^2  1' 


Ex.  3.  Simplify 


5        "  '^   -  5 
1+i^l+f 

Multiplying  the  numerator  and  denominator  of  the 
dividend  by  3,  and  the  numerator  and  denominator  of  the 
divisor  by  5,  we  have 

3+1^5+3^4^8^4^1 

3^1  '  5^3~2  ■  2     8~2* 


1.  _ 


2. 


3. 


4. 


5.  I? 


52 
H 

5* 

H 

H 

If 

2f* 
118. 


6. 


8. 


10. 


5| 
15f 


9 

•'i  1 


Exercise  Ixviii. 
11.      23 


12. 


13. 


14. 


15. 


2f  +  i 

2i  +  lf 

31 -2i 

uj  -  r»i 
H-H' 


16. 
17. 

18. 
19. 


20.  - 


H  of  Ij 

H  of  if 

3f  of  2U 

aV  of  8A* 
4A  of  2| 

2i  +  3i 
5ixH' 
3 
2i-li 


If  of  1| 


Brackets,  which  are  of  several  kinds— €.^.  ( ),  { |, 
[I — are  used  to  denote  that  all  numbers  included  within 
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any  pair  of  tlniu  are  to  ])(;  cx)iisi(lcr('(l  as  fnnninp  but  one 
nunilHT,  and  are  therefore  to  be  e(|ually  att'ecicd  by  any 
number  not  included  witliin  the  same  pair  of  brackets,  thus 
(0  4-3)  X  8  =  9x8  =  72. 
Also,     [8  -f-  2  X  1 9  -I-  3  X  (4  +  3)  +  17 }+  21]  X  9 
=  [8 +  2  X  {9 +21 +  171+ 21]  X  9 
=  [8  +  94  +  2l]x9 
=  123x9 
=  1107. 

119.  A  Vinculum  is  a  si<ni  sometimt'S  used  instead  of 
brackets.  It  consists  of  a /iwe  drawn  owr  tli<'  iiii!ni.«j.i  to 
be  considered  as  forming*  one  number — thu> 

2x8T3-2xll=22. 
In  removing  brackets  from  an  expression,  it  ig  best  to 
commence  with  the  innerviost  and  to  remove  thft  brackets 
one  by  one,  the  outermost  last  of  all. 

120.  In  finding  the  value  of  an  involved  fraction,  it 
must  be  remembered  that  the  signs  x,  -r,  and  "of"  con- 
nect the  terms  between  whicli  they  are  found  into  one 
quantity,  while  the  signs  +  and  -  sejxirate  the  terms 
between  which  they  occur.  Bracl'efi^,  hoirever,  should 
alirays  he  ufied  where  there  is  a  2X)ssil)ility  of  ambiguity. 

The  following  cases  will  illustrate  the  generally  received 
usage  in  Arithmetic  respecting  these  signs : — 

(1)  The  operations  indicated  hy  ^^ of,"  x  ,and  -=r  ^'^"-^'^'^ 
be  j)erformed  before  adding  or  subtracting. 

Ex.4.      |  +  *|ofA  _  1^^  +  |xA 
=  f  +  (|ofA)-(i-i)  +  (|xA) 

3.    ,  «,  3  ,  ^4_ 

—  4  "T"  11  —  i  *T"         11 

—  JLfiL 

—  11* 

(2)  T^e  operations  indicated  by  x  and  -^  should  he 
performed  in  the  order  in  which  they  occur, 

Ex.5.      |x^-f 

=  M. 
Ex.6.      f-^Axf 
=|xVxf 
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Ex.7.       fxf-fxi- 


f  xfxf xi 


(3)  The  operation  indicated  by  ^^of/'  should  be  pe?'- 
f armed  before  that  indicated  by  -=- ;  this  is  the  only  case  in 
which  custom  makes  a  distinction  between  x  and  "of." 

Ex.8.        fof2f-lfoff 
=  (f  x^,^)-(^xf) 


U.    V    -l^  V  4 


2  6- 


121.  If  a  number  is  placed  before  a  bracket,  with  no 
sign  after  it,  it  is  implied  that  the  contents  of  the  bracket 
are  to  be  multiplied  by  the  number.  In  like  manner,  if 
two  brackets  stand  side  by  side,  with  no  sign  between  them, 
it  is  implied  that  the  contents  of  one  bracket  are  to  be  mul- 
tiplied by  the  contents  of  the  other. 

Ex.  P.  Simplify  "'^  ~  «  ^^  ^« 
^  of  3^  +  ^-^ 

2i-fofl|%i-fofV_2i-V-_30(2i--V-) 

iof3i  +  H     iofJ^  +  H      l-fif       36(f  +  it)       . 

_81-44_37_.^ 

24  +  13     37 

Note  1 . — In  multiplyino-  2}  by  36,  multiply  the  fractional 
and  integral  parts  separately,  and  add  the  results. 

2.  In  multiplying  ^  by  36,  divide  the  denominator,  9, 
into  36,  and  multiply  the  numerator,  11,  by  the  quotient,  4. 

Ex.  10.  Simplify  8  +  , 

'^       1 

Beffinnin^  at  the  lowest  fraction,  considering'  5  as  its 
numerator  and  7  + 1  as  its  denominator,  and  multiplying 
each  of  these  terms  by  2,  we  have 

8  +  _l_.=8  + ^— =8  +  -Jl^ .84. 
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Exercise  lyi-g. 
Simplify  the  following  expressions* 

1.  ?|x(3|x5*)-17f. 

2.  (iof4of3f  +  8|)-(10}-7Tii> 

■  6Aoff    ifot2W 

4.  (194-3J)x(3J-2f). 

5.  19J-3Jx3t-2f 

6.  19f-3}x(3t-2f). 

7.  (li±^)x(2-l). 
^5i-2i'    ^       5i^ 

♦  off       Aofil 


■  5tV-4H     7i|-6i 
9.  (i  +  i)'<a  +  i)-a-i)x(i-i> 
10.  (i  +  i)x(i-i)t(i-+). 
11-  (A+i)-(3-l)x(i  +  2i> 

12.  (2i  +  li  +  3i)-=-iof|oflf. 

13.  ltz^  +  6^f  liii.lli. 
H  +  A    7       14x3      15 

14.  ^i-^i    ^Ibi. 

16.  2i  +  |i^-2iof(i}-n 

17.  -^-f  X  f^  ■—  ffi  X  -fff* 

18.  4iof  ^^5f  of  If 

19.  4i  of  2i  - 23V  +  3f  X  3|  +  12i-i-S^ 

ao.?i+±-lofl. 

7      lOJ     15       28 
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EXAMINATION    PAPERS. 


I. 

1.  What  is  a  fraction  ?  Define  a  Simple,  a  Compound,  a 
Proper  Fraction. 

2.  What  rule  of  fractions  is  anticipated  in  reducing  a 
mixed  number  to  an  improper  fraction  ? 

3.  If  the  numerator  and  denominator  of  a  fraction  be 
multiplied  by  the  same  number,  the  fraction  thus  obtained 
is  equivalent  to  the  former  fraction.  Prove  the  truth  of 
this  statement  by  taking  the  fractions  f  and  |f  and  show- 
ing that  they  are  equivalent. 

4.  What  name  is  given  to  a  fractional  expression  of  the 
form  of  f  of  ^? 

State  and  illustrate  the  rule  for  multiplying  one 
fraction  by  another,  and  show  that  the  product  of  two 
proper  fractions  must  always  be  numerically  less  than 
either  of  them? 

5.  AVhat  is  meant  by  a  vulgar  fraction?  When  is  a 
vulgar  fraction  greater  than  unity  ?  What  is  it  then  called 
and  why  ? 

II. 

1.  A  vulgar  fraction  may  be  considered  as  expressing 
the  division  of  the  numerator  by  the  denominator.  Ex- 
plain tliis. 

2.  Explain  the  principle  upon  which  vulgar  fractions  are 
reduced  to  their  eciuivalents  having  a  common  denomina- 
tor. When  may  the  common  denominator  bo  less  than  the 
product  of  all  the  denominators  ;  and  how  is  it  then  deter- 
mined?   Ex.  I,  I,  1,  u, -H-. 

.3.  By  wliat  fraction  must  f  be  divided  to  give  a  quotient 
-} .}?    Can  more  than  one  such  fraction  be  found  ? 

4.  Statci  and  prove  the  rule  for  the  division  of  one  vulgar 
fraction  by  anotlicr.  Divide  f  by  -|  ;  show  that  a  ])roper 
fraction  will  always  be  increased  ])y  dividing  it  by  another 
proper  fraction,  liy  what  fraction  must  -}  J-  be  divided  to 
(r'ivi^  M  quotient  3? 

man's  wages  are  $3  J  a  day,  and  his  daily  expense? 
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are  ^\^  ;  how  many  days  iinist  he  labour  to  enable  him  t« 
buy  a  suit  of  clothes  worth  $46^  ? 

III. 

1.  Define  Numerator  and  Denominator,  and  show  why 
they  are  properly  applied  to  the  terms  of  a  fraction. 

2.  John  had  J  of  a  melon  and  ^hyc  away  |  of  what  he 
had;  wliat  part  of  the  melon  had  he  left? 

3.  A  miller  wishes  to  put  39  bushels  of  wheat  into  V)ags, 
each  ba^  to  hold  2^  bush. ;  how  many  bags  would  it  require  ? 

4.  A  man  owned  j  of  a  ship  and  sold  f  of  his  share  for 
$5475  ;  what  was  the  whole  ship  worth  ? 

5.  If  7 J  pounds  of  coffee  costs  187^  cents;  what  will  a 
bag  containing  63f  pounds  cost? 

IV. 

1.  Before  subtracting  fractions,  why  is  it  necessary  to 
change  them  to  others  having  a  common  denominator? 

2.  Arrange  the  fractions  f,  |,  -i\,  ^f,  |  of  '*.  in  (.nlor  of 
magnitude. 

3.  If  82|  will  pay  a  woman's  wages  for  2.^  a.i>.-. 
much  will  pay  for  5^  days'  work? 

4.  James  by  mistake  subtracted  |  instead  of  f ;  was  his 
answer  too  large,  or  too  small,  and  how  much? 

5.  A  man  owning  J  of  a  factory,  sold  ?  of  what  he  owned 
tor  $15750 ;  what  was  the  factory  worth  ? 

V. 

1.  State  the  principle  involved  when  fractions  are 
changed  to  others  having  a  common  denominator. 

2.  I  bought  7i\  thousand  feet  of  boards  for  8135.80;  at 
the  same  rate,  what  would  10 J  thousand  feet  cost? 

3.  I  paid  87888.30  for  83/e  acres  of  land  ;  what  would  7 
acres  cost  at  the  same  rate  ? 

4.  What  is  the  least  number  that  must  be  taken  from  60 
so  that  it  may  be  exactly  divisible  by  7/o  ? 

5.  On  I  of  my  field  I  planted  com  ;  on  |  of  the  remainder 
I  sowed  wheat;  on  '(  of  the  remainder  I  planted  potatoes; 
the  rest,  consisting  of  /,  of  an  acre,  was  planted  in  beans ; 
liow  large  was  my  field  ? 


CHAPTER  V. 


DECIMALS. 


Section  I.— Definitions. 
Oral  Exercises. 

1.  If  an  apple  is  divided  into  ten  equal  parts,  what  is  one 
of  the  equal  parts  called  ?  What  are  7  of  these  called  ? 
3  of  them  ? 

2.  If  a  unit  is  divided  into  10  equal  parts,  what  are  the 
parts  called?     What  is  the  fractional  unit  ? 

3.  If  1  tenth  of  an  apple  is  divided  into  ten  equal  parts 
what  part  of  the  whole  apple  is  1  part?   3  parts?  9  parts? 

4.  How  are  hundredths  got  ?  How  are  they  got  from 
tenths  ? 

5.  What  part  of  1  tenth  is  1  hundredth  ?  How  many  1 
hundredths  in  1  unit  ?     In  1  tenth  ? 

6.  If  1  hundredth  of  an  apple  is  divided  into  ten  equal 
parts,  what  is  the  fractional  unit  called  ? 

7.  How  many  thousandths  are  equal  to  1  hundredth? 
To  1  tenth  ?     To  1  unit  ? 

8.  What  is  ^0-  of  -iV  ?   iV  of  tV  of  -h  ?   tV  of  tJ  o  ? 

122.  A  Decimal  Fraction  is  one  which  has  for  its 
denominator  10,  1(X),  1000,  or  some  power  often. 

The  Power  of  a  number  is  the  product  obtained  by 
multiplying  the  number  hy  itself  one,  or  more  times. 
Thus,  1)  is  the  second  power  of  3,  for    9  =  3  x  3. 

27      "      fhird  *'      3,  for  27  =  3  x  3  x  3. 

81      ''      fourth  ''     3,  for  81  =  3  X  3  X  3  X  3. 

123.  The  Denominator  of  a  decimal  fraction  is  never 
expressed,  but  is  always  understood.  For  brevity  decimal 
fractions  arc  usually  called  Decimals.    A  decimal  fraction 
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writing  tlie  Numerator 

befdre  it. 

Thus,    A 

is  written 

•1. 

fV 

<i 

•3. 

i  i  0 

(( 

•01. 

A% 

(( 

•79. 

i  As 

(< 

•001. 

-,¥oV 

(i 

•139. 

a  point  (•) 


124.  Tlie  Point  phiced  before  decimals  is  called  the 
decimal  point.  It  separates  the  fractional  part  from  whole 
numbei-s. 

125.  T\\Q.  first  place  to  tlio  right  of  tlio  decimal  \hA\\\.  is 
that  of  tenths  ;  the  second  place  is  that  of  hundredths  ; 
the  third,  that  of  thousandths  ;  the  fourth,  that  of  ten- 
thousandths;  tho fifth,  that  of  hundred-thousandths; 
etc. 

Thus,  23-045  =  2x10  +  3+  /o  +  ,5 o  +  i q-o o- 
Hence  it  appears  that  decimals  are  simply  an  extension 
of  the  ordinary  system  of  notation  and  numeration. 

126.  Naughts  affured  to  a  decimal  have  no  cfTcct  (m  its 
value ;  that  is  -9,  -90,  -900  are  all  equal ; 

for,     -9=,%. 

.orw^—  »""  " 

UKJKJ —   1  (»  0  O  —   10* 

1 27.  To  convert  a  decimal  to  a  vulgar  fraction. 
Since  -378  means  3  tenths,   7  hundredths,  and  8  thou- 
sandths : 

•'•  '378  =  ^- +  yJ-o  +  rAi^' 

_  8  0  0^70^8 
1  000 

—  JL13- 

—  1  0  0  0* 

Similarly  -00307  means  3  thousandths  and  7  hundred- 
thousandths  ; 

.*.  00307  =  Y^^  +  Td  oi>  6  d 

__    8  0  Of  7 

"~  i  0  0  0  0  0 

10  00  00- 

Hence,  /'o  i.rjj/'css  a  decimal  as  a  culyar  fraction  icntc 
^Jie  given  decitnal  a^  a  tchole  number  for  the  numerator 
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of  the  vulgar  fracJion^  and  for  the  denominator  write  1, 
followed  by  as  many  ciphers  as  there  are  decimal  places 
in  the  given  decimal. 

Conversely,  a  fraction  having  10,  100,  1000,  etc.,  for 
denominator  may  be  expressed  as  a  decimal  by  meriting 
the  numerator  and  counting  off  from  the  right  as  many 
figures  as  there  are  ciphers  in  the  deyiominator. 


Thus  3iyoi)=3'175,  and 


•075. 


Exercise  Ixx. 
Express  the  following  decimals  as  common  fractions 


1.  -7. 

2.  -30. 

3.  -08. 

4.  -784. 

5.  -709. 


G.  -4123. 

7.  -0614. 

8.  -0078. 

9.  -7614. 
10.  -3005. 


11.  -00427. 

12.  -00036. 

13.  -02007. 

14.  -712465. 

15.  -000006. 


Express  the  following  fractions  as  decimals : 


16.  1^. 

17.  tVo- 

lO.      100* 

1Q         7 
-•-«7«      1  ft  n« 


^^*      1000' 

21  2-^- 

22  4.-J-6- 

-^^^     ^100- 

Exercise  Ixxi. 


24.  1 2fi-^-5J- 

9!=;  18  4  9  6 

^^'  looodb* 

27  1  A L6Ji— 


"Write  the  following:  decimals  in  words 


1.  -9. 

2.  -27. 

3.  -368. 

4.  -064. 


5. 
6. 
7. 


4-31. 
7-216. 
3-314. 
5-8167. 


9. 
10. 
11. 
12. 


21-3601. 
17-0064. 
18-00081. 
20-01458. 


Express  in  figures  the  following  : 

13.  Eight  tenths  ;  two,  and  seven  hundredths  ;  nine 
thousandths. 

11.  Eight  hundred  and  seven,  and  ninety-four  thou- 
sandths ;  three  tliousand  and  seventeen,  and  seven  hundred 
and  nine  ten-thousandths ;  three,  and  one  thousand  and 
eight  millionths. 

15.  Six,  and  four  ten-thousandths;  eighty,  and  six  hun- 
dred and  nine  ten-millionths ;  one  hundnd  and  one,  and 
one  thousiind  and  one  hundred-thousandths. 
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Section  II.— Addition. 

128.  To  add  Decimals. 

Ex.  1.  AVluit  is  tlie  sum  of  ;5-7,  14 -035,  81-04  and  -7105? 
3-7000  3-7 

14-0350  14  035 

81-6400      or       81-(>4 
•7 1 05  -7165 


100-0915  1000915 

Since  we  can  add  nnmbcrs  of  the  same  name  onl\ ,  ^^  (• 
write  the  addends  so  that  units  will  be  under  units,  tentlis 
under  tenths,  etc.  Tliis  is  always  the  case  when  tlie  points 
rang-c  in  the  same  straight  line.  Then,  beginning"  at  the 
lowest  order,  we  add  as  if  the  figures  were  integers  and 
place  the  decimal  ix)int  in  the  sum  before  the  tenths. 

Exercise  Ixxii. 


(1) 

(2) 

(3) 

(4) 

42-3 

12-326 

403100 

-608242 

13-06 

204-00 

108-304 

•0315044 

8-049 

8-3024 

9-001345 

-8034 

1-6 

52O07 

70-739 

-086 

•037 

324-1 

250-0007 

•9106 

Find  the  sum  of 

5.  4-5 +  70-63  + 1-079 +  25. 

0.  -120 +  3-05 +  -07 +  -528 +  7-093. 

7.  111-300  + -0317 +  2-793  + -007. 

8.  470-05  +  72-701  +  30315  +  4132058. 

9.  12-3987  +  4-1402  +  -02003  +  13  +  10-962. 

10.  210-7  +  14563-21  +  -0173  +  382-74156. 

11.  9127  +  17-72  +  -0041  +  2-31  +  170-96. 

12.  -101285  + 17-001  +3-2001  +5-38700. 

13.  2-325  +  -0012  +  5086  +  219-6832  +  -407. 
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1  i.  A  merchant  has  4  pieces  of  calico  measuring"  respec- 
tively 25-5  yards,  29-125  yards,  34-25  yards,  and  33-75 
yards ;  how  many  yards  are  there  in  the  4  pieces. 

15.  Four  fields  contain  as  follows:  15-375  acres,  12*6125 
acres,  14-(X)3  acres,  16*5  acres ;  how  many  acres  do  the 
four  fields  contain  ? 


Section  III.— Subtraction. 

129.  To  subtract  Decimals. 
Ex.  1.  From  17-013  take  1-90764. 
17-01300  17-013 

1-90764  or  1-90764 


15-10536 


15-10536 


We  write  the  subtrahend  under  the  minuend,  placing 
tenths  under  tenths,  hundredths  under  hundredths,  etc. 
Then,  as  there  are  more  figures  in  the  subtrahend  than  in 
the  minuend,  we  may  annex  as  many  ciphers  as  will  render 
the  number  of  decimal  places  in  each  the  same.  This  will 
not  affect  the  value  of  the  minuend  (Art.  126).  We  then 
subtract  as  in  whole  numbers  and  place  the  decimal  point 
in  tlie  remainder  immediately  to  the  left  of  the  tenths. 


Exercise  Ixxiii. 


(1) 

(2) 

(3) 

(4) 

From     18-.') 

2-8706 

•50376 

•36 

Take       2-347r> 

-49 

•065 

•12704 

From 

5.   1-H69     take 

•0374. 

9.  204-1 

take     36-002 

6.   •(X)61 

•(X)089. 

10.   1000 

999-99 

7.  6-723 

2-7981. 

11.  2 

"       1-3678. 

8.  9-305 

7-9. 

12.    17-36 

"       9-0184. 

Find  the  value  of 

13.  (7-2  -  2-75) -(V9- -0027). 

14.  36  +  7^07  -  24-896  -  (3-164  -  ^799). 

15.  (27.3-29  -  41-802)  -  (7-162  +  51 -.386  -  -09868). 
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!('>.  The  length  of  a  second's  pendulum  is  39-1302  inches, 
Mild  that  of  a  French  metre  39-371  inches.    Find  the  differ- 
lice  in  leng-th  between  them. 

17.  A  sovereig-n  weighs  12:)-271:  grains,  and  a  sliilliiiir 
87-272  gniins;  find  their  difference  in  weight. 

18.  Take  eleven  thousandths  from  eleven  hundredths. 

19.  Add  together  the  sum  and  difference  of  seventy-three 
thousandths  and  one  hundred  and  fifteen  millionths. 

20.  From  a  piece  of  muslin  containing  27-5  yards,  a 
merchant  sold  13-75  yards;  how  much  was  left? 

Section  IV.— Multiplication. 

130.  To  multiply  Decimals. 
Ex.  1.  Multiply  -7  by  -9. 
Since  '7  =  ^  and  -9  =  1^; 

.-.  .9x-7  =  Axfo='A%=-63. 
Ex.  2.  Multiply  -731  by  -06. 
Since  -731  =t3^ill.  and  -06  =  3-ft^; 

.-.   -06  X -731  =TJoXiWo=TfJ|-^  = -04386. 
Ex.  3.  Multiply  3-76  by  2-4. 
Since  3-76  =  f^  and  2-4  =  fi; 

.-.  2-4  X  3-76  =  fix|K  =  ^H  =  9-024. 
Hence,  To  multiply  decimals,  multiply  an  in  the  case 
of  integers  and  mark  off  from  the  right  of  the  product  as 
many  decimal  places  as  there  are  decimals  in  the  factors. 


Exercise 

^  Ixxiv. 

(1) 

Multiply    4-64 
By             3-35 

(2) 
53-062 
4-53 

(3)                  (4) 
•1346            ,  675-1 
-203                 -008 

Multiply 

5.  713   bv  3-47. 

6.  3-96  bv  -068. 

7.  9-07  by  1-06. 

8.  -008  by  -009. 

9.  13-14  by  -0236. 

10.  714-6  by  1124. 

11.  9-006  by  -0045. 

12.  1001  by  1-009. 
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13.  A  square  link  contains  02-726  square  inches;  what 
is  the  area  in  inches  of  5327  square  links? 

14.  A  pint  of  water  weighs  1-25  pounds  avoirdupois; 
what  is  the  weight  of  7*8  pints? 

15.  Gold  is  19-26  times  as  heavy  as  water  ;  what  weight 
of  gold  is  of  the  same  bulk  as  17-342  pounds  of  water  ? 

16.  The  circumference  of  a  circle  measures  3-14159  times 
its  diameter  ;  what  will  be  the  length  of  the  circumference 
of  a  circle  whose  diameter  measures  37-258  miles  ? 

17.  Find  the  product  of  the  sum  and  difference  of  -27 
and  27. 

18.  What  is  the  weight  of  five  cubic  feet  of  water  if  a 
cubic  foot  weighs  62-455  pounds  avoirdupois? 

131.  To  multiply  by  1  followed  by  ciphers. 

Ex.  4.  Multiply  71-134  by  10;  by  100;  by  100000. 

71-134  71-134  71-134 
10                        100  100000 

711-340  7113-400  7113400-000 

From  these  examples,  it  will  be  seen  that  the  decimal 
point  has  been  moved  to  the  right  in  the  product  as  many 
places  as  there  are  ciphers  in  the  multiplier. 

Hence,  To  multiply  by  1  followed  by  ciphers,  move  the 
decimal  point  as  many  places  to  the  right  in  the  multi- 
plicand as  there  are  ciphers  in  the  multiplier,  and  the 
result  uoill  be  the  product. 

Section  V.— Division. 

132.  To  divide  one  decimal  by  another. 
Ex.  1.  Divide  9  by  -3. 

In  this  exjimple  we  multiply  both  divisor  and  dividend 
by  10.  This  makes  tlie  divisor  a  whole  number.  We  then 
proceed  as  in  ordinary  division. 
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Ex.  2.  Divide  97-02  by  9. 

9)97-02  As  the  divisor  U  already  a  wiiulo  iiumTxjr 

10-88        we  proceed  to  divide  as  usual. 

Ex.  3.  Divide  3-24  hy  -00081. 

Multiplying  both  divisor  and  divi<l«iiu  "\  it/<HMM»  v\.-  -i-t 
324000-^81,  which  can  easily  be  worked  by  ordinary  divi- 
sion. 

Ex.  4.  Divide  -ToiiG-U  by  2;i  1-0. 

We  multiply  the  divisor  and  dividend  by  10;  the  divisor 
is  now  a  whole  number.  The  operation  will  then  stand  as 
follows : 


234G)7-36644(-00314 
7-038 

3284 
2346 

9384 
9384 


We  first  bring  down  3  tenths 
and  put  the  decimal  point  in  the 
quotient.      The   divisor    is   not 
contained    in    73    tenths  ;    we 
therefore  putaO  in  the  quotient 
and  bring  down  G  hundn 
Since  the  divisor  is  not  coni.i 
in  73r)  hundredths,   we  put  an- 
other 0  in  the  quotient  and  bring  down  6  thousandths.    The 
divisor  is  now  contained  in  7306  thousandths.     The  rest  of 
the  work  proceeds  as  in  ordinary  division. 

Hence,  If  the  divisor  is  a  decimal,  we  multiply  both 
divisor  and  dividend  by  such  a  ]iower  of  10  as  will  make 
the  divisor  a  whole  number,  and  then  ice  divide  as  in 
simple  division y  placing  the  decimal  point  in  the  quotient 
as  soon  as  the  tenths  figure  of  the  dividend  is  brought 
dot07i. 

Elxercise  Ixxv. 


Divide 

1.   16-578  by  5-4. 

7. 

•n77l  hv  480. 

2.  48-591  by  -96. 

8. 

21-3  bv  37-5. 

3.  2-56  by  -0032. 

9. 

202  by  -01. 

4.  4-126  by  640. 

10. 

406-8  by  -Oia 

5.  31  bv  -0025. 

11. 

1-066  bv  13. 

6.  -0012  by  1-6. 

12. 

15-77  by  -19. 
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133.  To  divide  by  1  followed  by  ciphers. 
Ex.  4.  Divide  136-15  by  10;  by  100;  by  10000. 
10  I  136-15  100  I  136-15  10000  I  136-15 


13-615 


1-3615 


•013615 


From  these  examples  it  will  be  seen  that  the  decimal 
point  has  been  moved  to  the  left  in  the  quotient  as  many 
places  as  there  arc  ciphers  in  the  divisor. 

Hence,  To  divide  by  1  followed  hy  ciphers y  move  the 
decimal  ]X)int  as  many  jjlaces  to  the  left  in  the  dividend 
as  there  are  ciphers  in  the  divisor,  and  the  result  will  be 
the  quotient. 


Section  VI.— Reduction  of  Decimals. 

1 34.  To  reduce  a  Vulgar  Fraction  to  a  Decimal. 
Ex.  1.  Reduce  ^  to  a  decimal. 

40)300(-075  ^  equals  iV  of  3  (Art.  94).  3  equals  30 
tenths,  and  4V  of  30  tenths  is  0  tenths.  30 
tenths  equals  300  hundredths,  and  -J^  of 
300  hundredths  is  7  hundredths,  and  20 
hundredths  remaining.  20  hundredths 
equals  200  thousandths,  and  -^^  of  200  thousandths  is  5 
thousandths;  hence /o  =  *075. 

Hence,  To  redtice  a  vulgar  fraction  to  a  decimal  annex 
ciphers  to  the  numerator  and  divide  by  the  denominator 
of  the  fraction  J  and  place  the  decimal  point  in  the  quotient 
as  soon  as  the  first  cipiher  annexed  is  brought  down. 


280 

20b 
200 


1.  A. 

2.  f. 

3.  |. 

4.  A. 

5.  A. 


Sxercifad  Ixxvi. 

ng  to  decimals : 

6.  A-. 

11. 

-rir- 

7.  -aV 

12. 

6f. 

8.  f. 

13. 

24,^ 

9-  -.V5. 

14. 

3f4. 

10.  A. 

15. 

46A. 
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Section  VII.— Circulating  Decimals. 

135.  To  reduce  a  circulating  decimal  to  a  vul- 
gar fraction. 

In  rcdiicinpf  .vulgar  fractions  to  decimals  we  find  that 
sometimes   the  division  will  not  terminate,  but  the  same 
lig-ure  or  figures  will  l>e  repeated  over  again,  continually. 
Ex.  1.  Reduce  -J  to  a  decimal. 
i  =  -33:53,  etc. 
Ex.  2.  Reduce  -i*^,-  to  a  decimal. 
-A  =-4545,  etc. 

136.  Decimals  of  this  kind  are  called  Repeating  or 
Circulating  Decimals.  The  part  rejxiated  is  called  the 
Period  or  Repetend. 

137.  It  is  usual  to  express  the  repetend  by  writing  it 
down  and  placing  a  dot  over  the  first  and  last  figures  of  the 
part  repeated.  When  there  is  only  one  figure  repeated  the 
dot  is  placed  over  it. 

Thus,  -3333,  etc.,  is  indicated  -3. 
•4545,  etc.,  "  -45. 

•2333,  etc.,  "  23. 

Ex.  3.  Reduce  ^^  to  a  decimal. 

^\  = -1363636,  etc.,  =  -13r.. 

138.  A  pure  circulating  decimal  is  one  in  which  the 
figures  that  repeat  begin  inime<liately  after  the  decimal 
point. 

139.  A  mixed  circulating  decimal  is  one  in  which 
the  figures  that  n-peat  do  not  begin  immediately  after  the 
decimal  point. 

140.  Since 

i=-lllll...  Also  ^=i^  11  =  -010101... 

I  =  •22222...  o'V  =-050500... 

I  =-55555...  a  =-171717... 

Similarlv,  »i^9=i-^  111  =  -001001... 
m  =125125... 
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Fi'om  the  preceding  examples  it  is  evident  that  a  Pure 
Circulating  Decimal  may  be  expressed  as  a  fraction  by 
writing  the  figures  that  7'epeat  as  numerator,  and  as 
many  nines  as  there  are  figures  in  the  repetend  for 
deiiomiyiator  of  the  fraction. 

Thus,  -(35: 

•54: 


-5_ 
9  9» 

99* 


3-4  =  3^. 


^'  C>  —  999' 

5-43=:5-Jf. 

\JO  <  O  -^  9  9  9  9  • 


141.  Mixed  Circulating'  Decimals  may  be  reduced 
to  vulgar  fractions  in  the  following  manner : 


Ex.  4. 


Ex.  5. 


34. 

■xjo^—     uog  —  ^^^— goo — 


34-3 

900  ' 


•0543  =  -05|f: 


f;4  3 
100^ 


9900 


Ex.6.  -0136 


•01  ^^ ^ 


_  123  _ 1 3 
—  9000 ii^ 


From  these  examples  it  is  evident  that  a  Mixed  Circu- 
lating Decimal  may  be  expressed  as  a  fraction  by  sub- 
tracting the  part  of  the  decimal  which  does  not  repeat 
from  the  whole  decimal  and  j^lcicing  the  remainder  as 
numerator,  and  as  many  nines  as  there  are  figures  in  the 
repetend,  followed  by  as  many  ciphers  as  there  are  figures 
in  the  part  which  does  not  repeat,  as  denominator  of  the 
fraction. 

Exercise  Ixxvii. 
Reduce  to  vulgar  fractions : 


1. 

•3. 

5.  -024. 

9.  4-0531 

2. 

•54. 

6.   •314. 

10.  11-287 

3. 

•729. 

7.  -00675. 

11.  3-418. 

4. 

•329. 

8.  -0443. 

12.  2-345. 

142.  The  Addition  or  Subtraction  of  Cireulatingf 
Decimals  is  generally  performed  by  repeating  the  period 
as  many  times  as  seems  sutlicient  to  insure  the  required 
degree  of  accuracy,  and  then  adding  or  subtracting. 
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143.  Multiplication  or  Division  of  Circulating 
Decimals  nuiy  also  bo  perforiiK-d  ])y  carrying''  out  tlie 
i'ej)ett'iKl,  but  tliese  opcratitnis  arc  more  usually  ixirfurmed 
by  reducing  the  decimals  to  vulgar  fractions,  then  multi- 
plying" or  dividing  these  fractions,  and  reducing  the  results 
once  more  to  decimals. 

Ex.  7.  Multiply  -23  by  -30. 

•36x-2^  =  Jfx|J  =  ^  =  -084. 
Ex.  8.  Divide  -16  by  O027. 

•16--0027  =  i^f-^eo=^F  =  fil-i. 

Exercise  Ixxviii. 
Find  the  value  of 

1.  -31007 +  21-003  4- 41-607342. 

2.  -3  -  -09  and  -04  -  -007692238. 

3.  37-23  X  -26  and  7-72  x  -297. 

4.  -3  +  -09  and  -042  +  -036. 


EXAMINATION    PAPERS. 


1.  What  are  decimal  i'ractions?  How  does  i.m  u-.  ^i 
them  facilitate  calculation? 

2.  Represent  as  vulgar  fractions  l-2r>,  -0004.  IIow  does 
it  affect  the  value  of  a  decimal  to  place  ciphers  (1)  after 
the  decimal  places,  (2)  Ixjtween  the  decimal  places  and  the 
decimal  point.  Decimals  may  be  multiplied  and  divided 
by  10,  100,  lOOO,  etc.,  merely  by  shifting  the  decimal 
point;  show  this.     Divide  -000121  by  11. 

3.  What  are  the  advantages  of  decimal  fractions?  Ex- 
press as  a  decimal,  17359  divided  by  one  million.  Divide 
•00125  .by  2-5.  If  the  number  of  decimal  places  in  the 
divisor  exceeds  the  number  in  the  dividend,  how  do  you 
proceed?  Explain  this  by  making  2-5  the  dividend  and 
-00125  the  divisor. 
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4.  Multiply  2-564  by  -047,  and  divide  -00169  by  -013. 
Verify  the  result  by  putting"  the  decimals  in  the  form  of 
vulgar  fractions. 

5.  What  are  recurring"  decimals?  Find  the  recurring 
decimal  equivalent  to  f,  and  find  the  vulgar  fraction 
equivalent  to  the  recurring  decimal  -81246246. . . . 

II. 

1.  Explain  the  notation  of  decimal  fractions,  and  show 
how  the  value  of  a  decimal  is  affected  by  moving  the  deci- 
mal point  two  places  to  the  right  or  left.  Write  -f^o  ^s  a 
decimal,  and  express  the  one-millionth  part  of  the  same 
fraction  as  a  decimal.  Multiply  85-345  by  4*175.  Divide 
25-6  by  -00016. 

2.  Divide  -365  by  20..  If  in  obtaining  the  quotient  you 
cut  off"  the  cipher  from  the  divisor  and  actually  divide  by 
2,  what  corresponding  change  should  be  made  in  the 
dividend  ? 

3.  Prove  that  -3333  x  -2l212i  = -070707. 

4.  Prove  the  rule  for  fixing  the  position  of  the  decimal 
point,  when  one  decimal  fraction  is  multiplied  by  another. 

Express  as  vulgar  fractions  in  their  lowest  terms : 
(1)  -0625  X  -0032  ;  (2)   016  -  -64  ;  -45  -  -45. 

5.  Simplify  -—  x  ^— ,  and  divide  the  result  by  -00125. 

^    ^  -152     2-95  ^ 

III. 

1.  Prove  the  rule  for  dividing  one  decimal  fraction  by 

another,  and  find  the  value  of  '^^  ^  '^^  x  -05  +  1^ 

1-05 

2.  State  and  explain  the  rule  for  reducing  a  vulgar 
fraction  to  a  decimal  fraction. 

Find  the  value  of  i-r  -01001  and  of  10-01  ^gV- 

3.  Reduce  -064  and  15-625  to  vulgar  fractions;  multiply 
them  together  in  that  form,  and  then  reduce  the  result  to 
decimals.  Prove  by  multiplying  the  decimals  as  they 
stand. 
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t.  Which  is  the  greater,  1§  x  2S,  or  -018  x  216? 
5.  Suppose  uiiitv  ri'i>r'«*8eiits  •(X)12,   wli.it  junni.. 
sents  -0001. 

TV. 

1.  Whether  is  112147J('»r>o  more  accurately  represented 
by  11214726  or  11214727,  and  why? 

2.  Express  in  decimal  notation  tlic  value  of  8*0625 - 
6o\  -  -00375  +  1-01)236  -  f  J-J^  J. 

3.  A  lx)Ught  a  house  with  -25  of  his  money ;  he  spent 
-575  of  it  in  buying  a  farm  and  had  %1V "  '  '"^     ''    '    '  • 
cost  of  the  house  and  farm  respectively. 

4.  What  is  the  smallest  number  that  can  be  exactly 
divided  by  the  nine  significant  figures  ? 

Simplify  t2Lj± 9_2Ll1. 

'       "    Jt  of -^-  -^  of  '• 

6  '^^    1  5         8  ^*    1  b 

5.  What  nunil)er  is  that,  from  "which  il  \\xK\y,  \,y  i.ns,  m  - 
of  -375,  and  to  the  remainder  -53  of  -3125  be  added,  the 
sum  is  10? 

V. 

1.  Find  the  value  ol"  i\  of  (J  +  If)  and  prove  it  equal  to 
iof20f-M0|. 

2.  Prove  the  rule  for  finding  the  value  of  a  circulating 
decimal ;  and  reduce  1  ^  Dii'JDy  and  1  ^  10001  to  circulating 
decimals. 

3.  Prove  that  46-2-r  92-4  =  -75  x  -6. 

4.  Prove  that  02  x  -02  x  -005  x  O05  =  -0001  x  <X)01. 

5.  Divide  i  +  -J  +  ,V+r6+A  by  i -H  iV  +  iV  +  A»  anq 
reduce  the  result  to  a  decimal. 
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Section  I.— Tables  and  Reduction. 

144.  ENGLISH  OR  STERLING  MONEY. 

4  farthings  (far.)     -     -     -     =1  penny,    or  Id. 

12  pence =1  shilling,  "  Is. 

20  shillings =1  pound,      ''  £1. 

Note  1. — Farthings  are  usually  written  as  a  fraction  of 
Id.     Thus  1  far.  is  written  -J-d. ;  2  far.,  ^. ;  3  far.,  fd. 
Note  2. — £1  sterling  =  $4. 86f,  and  ls.  =  24|-  cents. 

Oral  Exercises. 
Repeat  the  table  of  English  money. 
How  many  far.  in  2d.  ?  in  3d.  ?  in  6d.  ?  in  8d.  ? 
How  many  pence  in  12  far.  ?  in  16  far.  ?  in  20  far.  ? 
How  many  pence  in  2s.  ?  in  3s, ;  in  5s. ;  in  6s.  ? 
How  many  far.  in  Is.  ?  in  2s.  ?  in  3s,  ?  in  5s,  ? 
How  many  shillings  in  £1   12s.  ?  in  £2  15s.  ? 

145.  There  are  two  kinds  of  Reduction,  Reduction 
Descending"  and  Reduction  Ascending*. 

146.  Reduction  Descending"  is  the  process  of  chang- 
ing a  number  from  a  higher  to  a  lower  denomination. 

147.  Reduction  Ascending"  is  the  process  of  changing 
1  number  from  a  lower  to  a  higher  denomination. 

Ex.  1 .  lieduce  £6  5s.  3|d.  to  farthings. 

In  1  pound  there  are  20  shillings, 
£b     5s.     did.     g^j^^i  ij^  £g  |.l^gj,g  g^j.^  g  j-ij^jgg  20s.,  or 

_r2-  120s.;  120s.  plus  5s.  are  125s.;  in  1 

125s.  shilling  there  are   12  pence,  and  in 

12  125s.   there   are    125   times    12d.,   or 

{^^  150()d. ;    L500d.  plus  3d.  are  1503d.; 

\  '  in   Id.  there  are  4  farthings,  and  in 

1503d.  thpre  are  1503  times  4  far.,  or 

6013  far.  6012  far. ;  6012  far,  plus  1  far.  are 
6013  far. 
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Ex.  2.  How  many  £.  s.  d.  in  3679  farthinprs  ? 

far.  Tliore  arc  4  far.  in  Id. ;  hence,  in 

4  I  3070  3070  far.  there  are  as  many  pence  as 

12 To  19  3  far.  **^^*  nunilxT  of  times  1  is  contained  in 

20T76  7d.  3^.70;3^>70-^4  =  010and3over.    Tliis 

-n^  ^P  •'  is  3  far.     There  are   12d.  in    Is.; 

A       ^Q  ir^  7^1/1    ^^^^^^^  ^"  OlOd.   there  are  as  many 
Jins.  X6  lbs.  ^^a.  shiiiii^nrs  as  the  numlxjr  of  times  12  is 

contained  in  919;  919-^12  =  76  and  7  over.     This  7  is  7d. 

Tliere  are  20s.  in  £1 ;   hence,  in  7Gs.  there  are  as  many 

pounds  as  the  number  of  times  20  is  contained  in  76 ;  76 -f- 

20=3  and  IG  over.     This  is  16  shillings. 


Exercise  Ixxix 
Reduce 

1.  7s.  8d.  to  ponce. 

2.  £1  3s.  to  farthings. 

3.  7145d.  to  £.,  etc 

4.  6185s.  to  £.,  etc. 

5.  £10  Os.  6d.  to  pence. 

6.  £2  6s.  8d.  to  pence. 


7.  3010  far.  to  £.,  etc. 

8.  7163d.  to  £.,  etc. 

9.  £101  Os.  UJd.  to  far. 

10.  £3  r»s.  10}d.  to  far. 

11.  7801 6d.  to£.,  etc. 

12.  £100  7d.  to  far. 


148.  UNITED  STATES  MONEY. 

10  mills  (w.) =1  cent,    or  1  c 

10  cents 1  (lime,    "   1  d. 

10  dimes =  1  dollar, '*  1  $. 

10  dollars =1  eagle,   "  1  e. 

149.  AVOIRDUPOIS  WETOUT. 

16  ounces    -     -     -     -     -  =1  pound     -     -     -     -  or  1  lb. 

100  pounds =1  hundred-weight  -    **  1  cwt. 

20  hundred- weight   -    -  =  1  ton "It. 

Note  1.  —  Avoirdupois  Weight  is  used  for  weighing 
everything  except  jewels,  preciou*  metals,  and  medicines 
when  dispensed. 

Note  2. — 112  pounds  equal  1  cwt  in  Great  Britain. 
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Oral  Exercises. 

Repeat  the  table  of  Avoirdupois  Weight. 

How  many  ounces  in  2  lb.  ?  in  3  lb.  4  oz.  ?  in  4  lb.  ? 

How  many  pounds  in  G  tons  ?  8  tons  ?  3  t.  500  lb. 

What  part  of  a  pound  is  2  oz.  ?  8  oz.  ?  12  oz.  ? 

How  many  tons  in  58  cwt.  ?  in  112  cwt.  ?  in  200  cwt. 


Ex.  3.  Reduce  to  ounces 
3  t.  6  cwt.  51  lb.  7  oz. 
20 

66  cwt. 
100 


6651  lb. 
16 


106423  oz. 


Ex.  4.    Reduce 
lb.  to  tons,  etc. 
100  I  147658  lb. 
•20 


147658 


1476  cwt.  58  lb. 
73 1. 16  cwt.  58  lb. 


Exercise  Ixxx. 


Reduce 

1.  2  t.  81  lb.  to  ounces. 

2.  5  lb.  6  oz.  to  ounces. 

3.  21645  oz.  to  cwt.,  etc. 


4.  76385  oz.  to  tons,  etc. 

5.  3  cwt.  8  lb.  5  oz.  to  ounces. 

6.  51649  lb.  to  tons,  etc. 


150. 


TROY  WEIGHT. 


24  grains  (gr.)      -    -     =1  pennyweight,     -    -    or  1  dwt. 

20  pennyweights  -     -     =1  ounce, "  1  oz. 

12  ounces     .     -     .     .     =l  pound,       .     -     .     .      "  1  lb. 

Note  1. — This  is  chiefly  used  for  weighing  gold,  silver 
and  jewels. 

Note  2. — 7000  Troy  grains  =1  lb.  Avoirdupois. 
5760      "         "      =1  lb.  Troy. 
437  J    "         "      =  1  oz.  Avoirdupois. 
480"     ''         "      =loz.  Troy. 

Oral  Exercises. 

How  many  oz.  in  2  lb.  ?  in  3  lb.  ?  in  5  lb.  ? 
How  many  lb.  in  36  oz.  ?   in  48  oz.?  in  60  oz.?  in  44 
oz.  ?  in  78  oz.  ? 

How  many  dwt.  in  2  oz.  ?  in  3  oz.  ?  in  4  oz.  ?  in  48  gr.  ? 
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151.  APOTIIPrARIES'  WEIOHT. 

20  f^rains  (p-. »  -  =1  sci-uj.I.'.  -  -     m  1  "p^. 

.'i  scruples      -  -     -  =1  dram,     -  -  "   i  dr.  •'  l  5. 

-S  drains   -  -     -  =1  ounce,    -  -  -      "1  oz.  "  1  5. 

12  ount  =1  pound,  -  'lib.  "  lib. 

NoTK  I.  1  lie  ()unc(i  and  pound  of  Ainjiiiccaries*  Weight 
are  the  siime  as  in  Troy  Weight. 

Note  2. — Druggists  buy  their  medicines  by  Avoirdupois 
Weight  and  retail  tlum  bv  Apothecaries'  Weight 

How  man\ 

1.  Grains  in  7  9'?  11  .^?     1  4.  Drams  in  5  .^  ?  7  5  ? 

2.  Scruples  in  \)  3?  IG  3?|  5.  Ounces  in  88  3?  90  3? 

3.  Drams  in  24  9  ?  96  9  ?  |  6.  Pounds  in  108  s  ?  168  s  ? 

Exercise  Ixxxi. 
Reduce 

1.  1  lb.  4  oz.  to  ounces. 

2.  7163  sc.  to  lb.,  etc. 

3.  7685  dwt.  to  lb.,  etc. 


4.  11  oz.  3  drs.  to  grains. 

5.  3  oz.  6  dwt.  to  grains. 

6.  73564  grains  to  lb. 

(Troy)  etc. 


152.         LONG  MEASURE. 

12  inches  (in.) 

3  feet     ..----- 

5J  yards     ----- 

320  rods 


=  1  foot, 

or  1  ft. 

=  1  yard, 

•'  1  yd. 

=  1  rod, 

"  1  rd. 

=  1  mile, 

'*   1  mi. 

Note  1. — The  mile  used  in  the  foregoing  table  is  called 
a  Statute  Mile.  The  geographical  or  nauticjil  mile,  also 
called  a  knot,  is  equal  to  1*15  statute  miles.  The  knot  is 
used  in  estimating  the  speed  of  vessels. 

Note  2. — Gunter's  Chain  is  used  in  measuring  land.  It 
is  22  yards  in  length  and  is  divided  into  100  links,  each 
link  being  7-02  inches  lon;r. 

Note  3. —    6  fiet =1  fathom. 

120  fathoms  -     -     -     -  r^  1  cjible  length. 

880  fathoms =1  mile. 
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Note  4. — The  Hand  (the  breadth  of  the  hand  and  thumb) 
used  in  measuring  the  height  of  horses  at  the  shoulder  is  4 
inches. 

Oral  Exercises. 

Repeat  the  table  of  Lineal  Measure. 
How  many  feet  in  4  yd.  ?  in  6  yd.  1  ft.  ? 
How  many  inches  is  this  page  in  width  ?  in  length  ? 
How  many  yards,  around  this  room  ?   How  many  feet  ? 
How  many  inches  ? 


Ex.  5.  How  many  feet  in 
12  rd.  3  yd.  2  ft.  ? 


yd. 

3 


rd. 
12 
J^ 

63 
6 

69  yd. 
3 

209  ft.     Ans. 


ft. 
2 


Ex.  6. 

209  ft.  ? 
feet 

3(209 


How  many  rods  in 


5i)69yd, 
2      2 


.2  ft. 


11)138 


12.. 6  half  yd.  =  3  yd. 
Ans.  12  rd.  3  yd.  2  ft. 


Exercise  Ixxxii 
Reduce 

1.  1  mi.  9  rd.  to  inches. 

2.  7G452  in.  to  mi.,  etc. 

3.  7568  ft.  to  mi.,  etc. 


153. 


4.  2  rd.  1  yd.  to  feet. 

5.  7  chains  to  feet. 

6.  16752  in.  to  fathoms. 


SURFACE  OR  SQUARE  MEASURE. 

144  square  inches   =  1  square  foot,     or  1  sq.  ft. 
9  sijuare  f(!et       =  1  square  yard,    "   1  sq.  yd. 
30}  square  yards  =1  square  rod,      **  1  sij.  rd. 
160  square  rods      =1  acre,       -     -     "la. 
640  acres  -     -     -     =1  square  mile     <«   1  sq.  mi. 
Note  1. — 10,000  square  links    =  1  square  chain. 

10  square  chains  =1  acre. 
Note  2. — 160  a.  =  a  quarter-section  land. 
320  a.  =a  half-section  land. 
640  a.  =  a  whole-section  land. 


i;;.; 


ELEMENTARY  ABITHMETia 


154. 


CUBIC  Oil  SOLID  MEASURE. 


1728  cubic  iiiclu's  (en.  in.)  =  l  cubic  foot,     or  1  cu.  fi. 
27  cu])ic  feet  =  1  cubic  yard,    "  1  cu.  yd. 

128  cubic  feet     -     -     -     =  1  cord,    -    -     '•  1  cd. 

Note  1. — A  cord  is  a  pile  of  wood  4  ft  wide,  4  ft.  high 
and  8  ft.  long. 


Oral  Exercises. 

Repeat  the  table  of  square  measure. 
Write  a  table  of  cubic  mejisure. 
How  many  inches  in  2  sq.  ft.  ? 
How  many  acres  in  IGOO  sq.  rods  r  in  .>_'o  sq.  rods? 
How  many  feet  in  3  cu.  yd.  ?  in  4  cu.  yd.  20  cu.  ft.  ? 
What  is  the  difference  between  3  sq.  in.  and  3  in.  scjuare? 
3  in.  square  is  a  square  e«ich  side  of  which  is  3  in. 
long,  and  hence  =  9  sq.  in. 

Exercise  Ixxxiii. 
Reduce 

1.  1997  sq.  rd.  to  acres,  etc.   I  4.  7fi89  cu.  ft.  to  cords. 

2.  3  sq.  rd.  2  ft.  to  inchf^  '\  12  a,  0  rd.  to  inches. 

3.  84G9  cu.  in.  to  feet.  "..  78cu.  ft.  640  in.  to  inches. 

155.  DRY  MEASURE. 

2  pints  (pt.) -     -  =  I  (piart,    or  1  qt. 

4  quarts     ---------  =  i  gallon,  "  1  gal. 

2  gallons =1  peck,      "  1  pk. 

4  pecks =1  bushel,  '*  1  bu. 
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Note  1. — Dry  Measure  is  used  in  measuring  grain, 
fruit,  etc. 

Note  2.— By  the  "Weights  and  Measures"  Act  of  1873, 
the  "Imperial  Bushel,"  containing  eight  "Imperial  Gal- 
lons," of  277-274  cubic  inches  in  each  gallon,  is  the  standard 
bushel  in  Canada. 

Note  3. — By  the  same  Act  the  following  articles  are  to 
be  estimated  by  the  Cental  of  100  lbs. :  Barley,  beans, 
charcoal,  corn,  oats,  peas,  potatoes,  rye,  salt,  seeds  and 
wheat. 

Note  4. — 8  bushels  =  1  quarter  in  Great  Britain. 

Note  5. — The  following  table  shows  the  weight  of  a 
bushel  of  the  article  named,  as  determined  by  the  same  Act : 


Beans  -     -  601b. 

Clover  seed  60  lb. 

Peas     -     -  60  1b. 

Potatoes    -  60  lb. 


Wheat  -  60  lb. 
Corn  -  56  lb. 
Rye  -  -  56  lb. 
Flax  seed  50  lb. 


Barley  -  -  481b. 
Buckwheat  48  lb. 
Timothy  seed  48  lb. 
Oats  -     -    -     34  lb. 


156.  LIQUID  MEASURE. 

2  pints =1  quart    or  1  qjb. 

4  quarts =1  gallon,   "  1  gal. 

Note  1. — A  barrel  of  beer     -     -     contains  36  gals. 
A  hogshead  of  wine    -  "        63  gals. 

Note  2. — The  wine  gallon  contains  231  cubic  inches. 

Note  3. — 6  wine  gals.  =  5  standard  gals. 

Note  4. — A  gallon  of  pure  water  62°F.  weighs  10  lb. 


157. 

60  seconds  (sec.) 

60  minutes 

24  hours     

7  days 

12  calendar  months  or  365  days 
366  davs       


MEASURE  OF  TIME. 

=1  minute,  or  1  min. 

=1  hour,       "  1  h. 

=1  day,        "  1  da. 

=1  week,      "  1  wk. 

=  1  year,       "  1  yr. 
=  1  leap  year. 

Note  1. — The  number  of  days  in  each  month  may  be 
remembered  by  means  of  the  following  lines : 
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Thirty  dnys  hiw  Scptr-mbcr. 

April,  .Tunc,  niitl  Nnvcitihrr  : 

Ft'ln:, 

All  t 

Hilt  < 

Feln'uury  IIkii  Iki.s  one  d.iv  luon-. 

Note  2. — The  leap  years  arc  those  that  can  be  divided 
by  4  without  a  remaiiider :  as,  1884,  1888,  181)2,  etc.  But 
of  the  even  hundreds,  only  those  that  can  be  divided  by 
400  are  leap  years.  The  year  1900  will  not  be  a  leap 
year,  but  2000  will  be. 

158.    CIRCULAR  OK    ^V   '  '      '      MASlKR 

00  seconds  (")    -     -  1  minute  ('). 

r»0  minutes -     -     -   =  1  deij^ree  (°). 

300  deg-rees =1  circnmference. 

Note  1. —  Circular  or  .!/.///;•  Measure  is  used  to 
measure  arcs  of  circles,  angles,  and  in  determining  latitude, 
longitude,  direction,  the  position  of  vessels  at  sea,  etc. 

Note  2. — A  degree  of  the  circumference  of  the  earth  at 
the  equator  contains  60  geographical  miles,  or  ^'^-i''  ♦  — r 
miles. 


159.  MISCELLANEOUS  TABLE 

12  units  =1  dozen. 
12  dozen  =  I  gross. 
12  gross  =  1  great  gross. 
20  units  =  1  score. 


24  sheets       -     =1  quire. 
20  quires      -     =1  ream. 


11)0  lb.  flour  -     =1  barrel. 
2(X)lb.  pork  -      =1  barrel. 


Oral  Exercises. 

Repeat  Time  Measure. 

IIow  many  days  in  3  weeks?   in  5  weeks  and  3  days? 

How  many  dozen  in  84?  in  132?  in  150? 

Was  lOOO' a  leap  year?  1876?  1851? 

How  nmny  hours  in  3G0  min.  ?  in  788  min.  ?   <  '  -  •  muh.  - 

Exercise  Ixxxiv. 
Reduce 

1.  7  da.  16  hr.  to  seconds.      I   3.  84  gal.  3  quarts  to  ]>ints. 

2.  7684  pints  to  bushels,  etc.  |   4.  36  bu.  3  qt.  1  i)t.  to  pints. 
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Reduce 

5.  2685  pints  to  grallons. 

6.  17  qr.  3  bii.  to  pecks. 

7.  3685  lb.  of  wheat  to  hii. 

8.  785693  sec.  to  weeks,  etc. 


9.  3586  lb.  Timothy  seed  to 
bu.,  etc. 

10.  78  da.  9  min.  to  seconds. 

11.  1576  cu.  ft.  to  cords. 


12.  If  the  1st  July  be  on  Monday,  on  what  day  of  the 
week  will  Christmas  day  fall  ? 

Days  from  1st  July  till  25th  Dec.  =  177  days. 
Weeks  "  "  "         =  25  weeks,  2  days. 

Therefore  2  days  from  Monday  is  Wednesday. 
Christmas  day  will,  therefore,  fall  on  Wednesday. 

13.  The  2nd  January,  1895,  was  on  Wednesday,  on  what 
day  was  the  4th  July  ? 

Section  II.  -Compound  Addition. 

160.  To  add  compound  numbers. 

161.  A  compound  number  is  one  composed  of  two  or 
more  numbers  of  different  denominations  which  can  be 
reduced  to  the  same  denomination. 

The  sum  of  £6  and  £4  is  found  by  simple  addition. 
The  sum  of  £6  12s.  and  £4  9s.  is  found  by  compound 
addition. 


Ex.  1.  Find  the  sum 

of  £7  6s. 

8d.,  £5  9s.  3d.,  £8  9s.  7d., 

and  £9  78.  9d. 

£    8.    d. 

£     s.    d. 

7     6     8 

7     6     8 

5     9     3 

5     9     3 

8     9     7 

8     9     7 

9     7     9 

9     7     9 

29  31  27  30  13     3 

We  write  the  numbers  so  that  units  of  the  same  name 
will  be  in  the  same  column.  Then  we  add  the  pence 
column  as  in  simple  addition  and  find  the  sum  to  be  27. 
Similarly  with  the  other  columns.  Hence  the  correct  sum 
is  £29  31s.  27d.  But  it  is  usual  in  writing"  denominate 
numbers  not  to  have  more  units  of  any  denomination  than 
1  less  than  the  number  required  to  make  1  of  the  next 
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hififher  denomination  ;  thus,  a  rod  12  in.  long  Is  said  to  he 
1  ft.  in  length.  We  do  not  say  20  cwt.  of  hay,  but  1  ton, 
etc.  We  therefore  change  the  27d.  to  2s.  3d.  We  set  down 
the  3d.  under  the  pence  column  and  add  the  2s.  to  3l8. ; 
3l8. +  28.=33s. ;  338.  =  £1  138.  We  set  down  the  138. 
under  the  shillings  column  and  add  the  ill  to  £29 ;  £29  + 
£1=£30. 

Exercise  Ixxxv. 


(1) 

{^) 

(3) 

lb.  oz. 

dwt. 

■  cwt.  lb.  oz. 

rd. 

yd.  ft. 

in. 

17   9 

16 

20  87  11 

17 

4  2 

6 

25   6 

12 

16  66  12 

21 

2  1 

7 

72  11 

13 

17  22  15 

23 

3  0 

8 

57  10 

19 

19  43  13 

25 

5  2 

9 

(4) 

(•^) 

(6) 

£   8. 

d. 

bu.  pk.  qt.  pt. 

rd. 

yd.  ft. 

in. 

5  5 

5 

10  1   1   1 

37 

4  1 

9 

8  1 

n 

2  3  6  0 

30 

5  2 

2 

2  0 

H 

5  2  3  1 

3  2 

7 

13  0 

11} 

8  3  11 

1 

0  2 

10 

6  6 

6 

lo  2  4  0 

25 

1  1 

11 

7.  Find  the  sum  of  1  wk.  2  da.  13  h.  40  min.  30  sec. ;  2 
wk.  6  da.  10  h.  8  min.  3  sec. ;  5  da.  22  h.  55  min.  45  sec. ; 
4  h.  1  min.  15  sec. ;  and  1  wk.  2  da.  4  h.  5  min. 

8.  Add  together  10  rd.  4  yd.  2  ft.  8  in. ;  1  rd.  3  yd.  5  in. ; 
8  rd.  2  yd.  1  ft.  6  in. ;  1  rd.  4  in. ;  and  2  yd.  1  ft.  9  in. 

Section  III— Compound  Subtraction. 

162.  To  subtract  Compound  Numbers. 

Ex.  1.  From  16  lb.  8  oz.  6  dwt.  take  7  lb.  4  oz.  12  dwt. 

lb.    oz.  dwt.  ^®  write  the  subtrahend  under  the 

j^g     g       Q  minuend,  so  that  units  of  the  same  name 

7  4  12  ^^^^  ^^  ^^  ^^®  same  column,  and  begin 
at  the  right  to  subtract 

^     3     14  Since  we  cannot  take  12  dwt.  from  6 


COMMERCIAL   ARITHMETIC.  141 

dwt.,  we  take  1  oz.  or  20  dwt.  from  the  8  oz.,  and  add  it  to 
the  6  dwt.,  making  26  dwt.     26  dwt.  -  12  dwt.  =  14  dwt. 
Since  we  took  1  oz.  from  8  oz.,  we  left  only  7  oz. ;  7  oz.  - 

4  oz.  =  3  oz.  16  lb.  -  7  lb.  =  9  lb.  Or,  add  *^20  dwt.  to  the 
6  dwt.  and  from  the  26  dwt.  take  12  dwt.  and  we  have  14 
dwt.  Now  since  we  added  20  dwt.  to  the  minuend  we 
must  add  an  equal  quantity  to  the  subtrahend  (Art.  33) ; 
we  now  add  20  dwt.,  or  1  oz.,  to  the  4  oz.  and  subtracting* 
from  8  we  get  3  oz.  as  before. 

Exercise  Ixxxvi. 

(1)  (2)  (3) 

ft).       5     3    9  gr.  mi.  rd.  yd.  a.  sq.  rd.  sq.  yd. 

24       7     2     1  16  60       0     0  69  25         10 

16     10     3     2  17  40  39     1  10  38        15 

(4)  (5)  (6) 

mi.  rd.  yd.  ft.  in.  £  s.  d.  a.  sq.  p.  sq.  yd. 

7     31     1     1  3  43  11  10  3         17         18 

1     39     1     2  7  15  14  6  2        18        30 

7.  A  farmer  had  200  bu.  of  wheat,  and  sold  28  bu.  2  pk. 

5  qt.  1  pt.  to  one  man,  and  as  much  to  another ;  how  much 
remained  ? 

8.  A  miner  having  112  lb.  of  gold  sent  his  mother  17  lb. 
10  oz.  15  dwt.  10  gr.,  and  3  lb.  16  dwt.  less  to  his  father; 
how  much  did  he  retain  ? 

9.  From  a  barrel  of  beer  containing  54  gallons,  a  person 
drew  12  gal.  3  qt.  one  day^  and  9  gal.  2  qt.  1  pt.  another; 
how  much  was  left  ? 

10.  From  39  sq.  rd.  29  sq.  yd.  128  sq.  in.,  subtract  17  sq. 
rd.  16  sq.  yd.  5  sq.  ft. 

11.  A  grocer  has  1  cwt.  18  lb.  ot  sugar  in  one  barrel,  96 
lb.  in  another,  and  1  cwt.  (')1  lb.  in  a  third.  After  selling 
1  cwt.  90  lb.,  how  much  will  he  have  left  ? 

12*  A  bicycle  rider  has  a  journey  of  300  mi.  to  go.  The 
first  day  he  rides  75  mi.  48  rd. ;  the  next  83  mi.  175  rd. ; 
the  next  68  mi.  163  rd.  5  yd.    How  far  has  he  got  to  ride? 


I  12 


Section  IV.— Compound  Multiplication. 

163.  To  multiply  a  Compound  Number. 
Ex.  1.  Multiply  3  da.  19  hr.  59  min.  by  97. 


(la.       hr. 

rain. 

(la. 

lir. 

niin. 

o         19 

59 
97 

o 

i'J 

59 
97 

291     1843     5723  371         18         23 

We  multiply  each  denuuinuuion  separately,  as  in  simple 
multiplication,  and  obtain  as  product  291  da.  1843  hr.  5723 
min.  But  as  5723  min.  =  95  hr.  23  min.,  we  write  down 
23  min.,  and  add  the  95  hr.  to  1843  hr. ;  1843  hr.  +  95  hr.  r= 
1938  hr.  =  80  da.  18  hr.,  etc. 

Note  1. — The  usual  method  of  working  this  cx..w.,..v  ;s 
to  multiply  first  by  10,  this  product  by  9,  then  to  multiply 
the  3  da.  19  hr.  58  min.  by  7,  and  add  the  result  to  the  last 
product. 

Exercise  Ixxxvii. 


(1) 

(^) 

(3) 

cwt.  lb.  oz. 

lb.  oz.  dwt.  gr. 

da.    h.   min.  sec. 

18     16     9 

16     8     15     17 

10    20    30    40 

5 

3 

7 

4.  What  is  the  value  of  39  oxen  at  £15  7s.  ll^d.  each  ? 

5.  What  is  the  weight  of  345  hogsheads  of  sugar,  each 
weighing  14  cwt.  45  lb.  ? 

6.  What  is  the  weight  of  one  dozen  spoons,  each  weigh- 
ing 1  oz.  2  dwt.  16  gr.  ? 

7.  If  a  man  owning  5  farms,  ui  120  ac.  52  6^.  rd.  cacii, 
sells  450  ac.  145  sq.  rd.,  how  much  land  has  he  left  ? 

8.  If  2  gal.  2  qt.  1  pt.  leak  out  of  a  water  pipe  in  1  hr., 
what  will  be  the  waste  in  1  leap  year? 

9.  Suppose  a  person  to  walk,  on  an  average,  3  mi.  80 
rd.  every  morning,  and  3  mi.  20 rd.  1  yd.  every  nff«*»Ti<>..n, 
how  far  will  he  walk  in  2  weeks  ? 
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10.  If  from  2  lb.  of  silver  enoug-h  is  taken  to  make  a 
dozen  spoons,  weighing  1  oz.  10  dwt.  2  gr.  each,  how  mach 
will  be  left  ? 

11.  What  cost  97  tons  of  lead  at  £2  17s.  O^d.  per  ton? 

12.  If  a  man  travels  17  mi.  139  rd.  3  yd.  2  ft.  7  in.  in  one 
day,  how  far  would  he  travel  in  38  days  ? 

13.  If  1  acre  will  produce  27  bu.  3  pk.  6  qt.  1  pt.  of  corn, 
what  will  98  acres  produce  ? 

Section  V.— Compound  Division. 

164.  To  Divide  a  Compound  Number. 
Ex.  1.  Divide  80  da.  6  h.  40  min.  by  17. 

da.   h.    m.    da.    h.     m. 
17)80     6     40     (4     17     20 

68 

12  da.  We  write  the  divisor  at  the  left  of 

24  the  dividend.    17  is  contained  4  times 

294  in  80  da.  and  12  da.  over;  12  da.  = 

17  288h. ;    288  h.  +  C)  h.  =  294  h.       17  is 

T^  contained  17  times  in  294  h.  and  5  h. 

j^jg  over ;  5  h.  =  300  min. ;  300  min.  +  40 

— ^,  min.  =340  min.     17  is  contained  20 

^^  ^'  times  in  340  min. 

bU 

340  min. 
34^ 

Ex.  2.  Divide  £12  Is.  6d.  by  £1  6s.  lOd. 
£12  Is.     6d.  ^ 2898d.  ^ ^ 
£1  6s.  lOd.      322d:  ~ 
When  we  divide  one  compound  number  by  another,  we 
reduce  each  to  the  lowest  denomination  named  in  either, 
and  divide  as  in  simple  division. 

Exercise  Ixxxviii. 


(1) 

(2) 

(3) 

£    8.  d. 

lb.     oz.  dwt.  gr. 

t.      cwt.  lb. 

4)61   18  4 

6)76     10     14     12 

7)112     16     66 
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4.  Divide  4  ^1.  2  qt.  by  141. 

5.  Divide  40  cu.  yd.  10  cu.  il.  .->   l r>. 

6.  Divide  £48  7s.  4d.  by  £6  Ikl. 

7.  Divide  09  bu.  .S  pk.  6  qt.  by  G  bu.  3  pk 

8.  Divide  697  lb.  7  oz.  by  GO  lb.  10  oz. 

9.  Divide  80  bu.  2  pk.  4  qt.  by  13  bu.  3  pk.  5  qt. 

10.  A  farmer  jmt  up  1000  buslicls  of  apples  in  350  bar- 
rels of  uniform  size;  how  many  Inislx*!^  "*<'.,  did  each 
barrel  contain  ? 

11.  How  many  demijohns,  each  c^mUaiuiii^  2  gal.  3  qt. 
1  pt.  can  be  filled  from  a  tank  holding-  71  gal.  3  qt.  1  pt. 
of  wine  ? 

12.  A  drove  of  cattle  ate  6  t.  19  cwt.  87  lb.  of  hay  in  a 
week;  how  long  will  34  t.  19  cwt.  35  lb.  last  them? 


Section  VI.— Denominate  Fractions. 

165.    To  find   the   value   of  a   Fraction  of  a 

Denominate  Number. 

Ex.  1.  IIow  many  shillings,  etc,  are  there  in  f  of  a 
pound  ? 

£   s.  d.  Since£f=iof  £3  (Art. '.* 

8)3    0  0        £3  by  8  as  in  compound  division. 

7~6 
Ex.  2.  Find  the  value  of  3i  of  ^  of  2  t.  3  cwt 

H  of  A  of  2  t.  3  cwt.  =  ^  of  i4  of  2  t.  3  cwt. 

n 

4 


/^^•^/^•  =  lt.  12  cwt.  25  1b. 


Exercise  Ixxxix. 
What  is  the  value 


1.  Of  A  of  a  bushel  ? 

2.  Of  "^  of  a  mile? 

3.  Of  I  of  a  rod? 


4.  Of  t^  of  a  mile? 

5.  Of  I  of  a  t^n  ? 

6.  Of  I  of  an  acre? 


COMMERCIAL   ARITHMETIC.  145 

7.  Of  4  of  £3  16s.  8|d.  ?  Of  £18  16s.  7|d.  ^  3|  ? 

8.  Of  f  of  a  week  +  f  of  a  day  +  f  of  an  hour  ? 

9.  Of -rfJo  cwt.  --i^  of  2  lb.  8  oz. 

166.  To  express  one  number  as  the  fraction  of 
another. 

Ex.  3.  Express  4  rd.  2  yd.  1  ft.  4  in.  as  the  fraction  of  1 
mile. 

4  rd.  2  yd.  1  ft.  4  in.  =  880  in.  and  1  m.  =  63360  in. 

Now  1  in.  =  esieo  o^  63360  in. ; 

.-.  880  in.  =  efffo-  of  63360  in. 

Hence  the  fraction  required  is  63360  =  7^- 

Note. — The  example,  Express  4  lb.  as  the  fraction  of 
8  lb.  may  be  written  in  any  of  the  following  ways : 

1.  Reduce  4  lb.  to  the  fraction  of  8  lb. 

2.  What  fraction  of  8  lb.  is  4  lb.  ? 

3.  What  part  of  8  lb.  is  4  lb.  ? 

4.  If  8  lb.  is  the  unit,  what  is  the  measure  of  4  lb.  ? 

Exercise  xc. 

1.  What  part  of  an  ounce  is  ^  of  a  scruple  ? 
2  What  part  of  a  ton  is  ^  of  an  ounce  ? 

3.  What  part  of  a  mile  is  f  of  a  rod  ? 

4.  What  part  of  an  acre  is  f  of  a  square  foot  ? 

5.  Reduce  f  of  a  pint  to  the  fraction  of  a  gallon. 

6.  Reduce  f  of  an  inch  to  the  fraction  of  a  rod. 

7.  Reduce  |^  of  a  lb.  to  the  fraction  of  a  ton. 

8.  What  fraction  of  £3  2s.  6f  d.  is  14s.  lOJ-d.  ? 

9.  Express  138.  lO^d-  as  a  fraction  of  £2  9s.  7d. 

10.  Express  2  a.  31  per.  as  a  fraction  of  4  a.  97  per. 

1 1 .  Reduce  ^^^qq  of  a  ton  to  the  fraction  of  an  ounce. 

12.  Reduce  ^^ijeo  o^  a  niile  to  the  fraction  of  an  inch. 

167.  To  find  the  value  of  a  Decimal  of  a  De- 
nominate Nmnber. 
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Ex.  4.  What  is  the  value  of  -7875  of  £1  ? 
£•7875  -787:)  of  X'l  =  -7875  of  20s. 

20  =15-75s. 

>.  i:.-7r.no  -t:.  <a-  is.  =  -75  of  i2d. 

1-2  =9d. 

d.  i>(KKK)  Hence -7875  of  £1  =  15h.   .'.i. 

Ex.  6.  Find  the  value  of  2-16  of  1  yd. 

216  of  1  yd.=2J^  of  1  yd.  =^^  of  1  yd.=2  yd. 


6  in.- 


Exercise  xci. 

Find  the  value  of 

1.  -94375  of  1  acre. 

7.  -965625  of  1  mile. 

2.  -815625  of  1  lb.  Troy. 

8.  -778125  of  1  ton. 

3.  -875  of  Is. 

9.  -628125  of  £1. 

4.  -785  of  1  hr. 

10.  3-4583  of  Is. 

5.  -497  of  1  day. 

11.  2-5384375  or  i  u  i 

6.  -4375  of  £1. 

12.  -002083  of  £1 

168.  To  Express  a  Compound  Number  as  a 
Decimal  of  a  Higher  Denomination. 

Ex.  6.  Reduce  17s.  5}d.  to  tlie  decimal  of  £1 ;  and  ex- 
press £3  17s.  bid,  in  £'8  only. 

12  ~5^5d.  51d.  =  5-25d. 

20  J74375^.  5-25d.  =  \f8-  =  '43758. 

£-871875  .-.  17-4375S.  =l^'-*£  =  -871875  £. ; 

Hence,  £3  17s.  5id.  =  £3-871875. 

Exercise  xcii. 
Reduce 

1.  lOs.  6d.  to  the  decimal  of  £1. 

2.  5  cwt.  64  lb.  to  the  decimal  of  1  ton. 

8.  15  dwt  15  gr.  to  the  decimal  of  1  oz.  troy. 

4.  248  rd.  to  the  decimal  of  1  mile. 

5.  2  qt.  1  pt,  to  the  decimal  of  1  peck. 

6.  Express  £9  .')S.  4-Jd.  in  pounds  only. 

7.  Express  17  cwt.  89  lb.  8  oz.  in  cwt.  only. 

8.  Express  7  bu.  3  pk.  1  gal.  in  bushels  only. 

9.  Exprc^^s  3f  ft.  as  the  decimal  of  1  fathom. 
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10.  What  decimal  of  4  oz.  is  2  oz.  16  dwt.  19-2  gr. 

11.  Express  5  da.  9  Iir.  46  min.  48  sec.  in  hours  only. 

12.  Express  f  of  -^  of  22f  lb.  as  the  decimal  of  1  ton. 

Section  VII.— Practice. 

169.  Practice  is  a  convenient  method  of  solving  many 
examples  in  Multiplication  of  Compound  Numbers. 
Ex.  1.  Find  the  cost  of  3G4  articles  at  334-  cents  each. 


OO-^C  —  5>3 


$364         =  cost  at  $1  eacli. 


121.331^=       "     33ic.  each. 
Ex.  2.  Find  the  cost  of  2  a.  3  rd.  14  per.  of  land  at  $160 


per  acre. 


4!2x_$160  =  $320  =  price  of  2  a. 
40'3x$40   -    120=        "       3  rd. 


114  x$l   = 14=        "     14  per. 

$454  =  entire  cost. 
Ex.  3.  Mnd  the  cost  of  7  t.  6  cwt.  80  lb.  of  iron  at 
per  ton. 

20|  7x$60    =  $420      =  cost  of  7  t. 
100  6  X  $3      =     18      =       "      6  cwt. 

isO  X  $-03  = 2.40=       ''    80  1b. 

$440.40= entire  cost. 

Exercise  xciii. 
F^nd  the  price  of 

1.  768  articles  at  25c. 

2.  297  ''  50c. 

3.  364  "  $1.20. 

4.  291  "  $1.33^ 
9.  15  a.  145  per.  of  land  at  $24  per  acre. 

10.  9  gal.  3  qt.  1  pt.  of  wine  at  $3.60  per  gallon. 

11.  84  bu.  3  pk.  1  gal.  of  wheat  at  $1.20  per  bushel. 

12.  7  oz.  15  dwt.  6  gr.  of  gold  at  $16  per  oance. 

13.  20  a.  137  per.  of  land  at  $80  per  acre. 

14.  3  t.  13  cwt.  40  lb.  of  hay  at  $12  per  ton. 

15.  What  is  the  cost  of  constructing  a  road  17  mi.  135 
nl.  long  at  $1880  per  mile? 


5.  485  articles  at  $5.50. 

6.  328 

7.  147 

8.  264 


7.   147  "  $3.37-1, 
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Exercise  xciv. 
Problems  Involving  the  Previous  Rules. 

1.  What  is  the  value  of  a  silver  pitcher  weighing  2  lb. 
10  oz.  avoirdupois,  at  $2.24  per  ounce  Troy? 

1  oz.  Troy     =480  gr. 

1  lb.  Avoird.=7000gr. 
2  lb.  10  oz.       "       =2|  X  7000  gr.  =  V  x  ^W^  oz.  Troy. 

Price  1  oz.  Troy  =  $2.24. 
Price  of  V  X  ^^  oz.  Troy  =  V  x  -^W  x  $2.24  =  185.75. 

2.  How  many  pounds  of  gold  are  actually  as  heavy  as 
10  lb.  of  iron  ? 

3.  If  a  druggist  buys  25  lb.  Avoirdupois  of  drugs  at  $8^ 
a  pound,  and  sells  them  in  prescriptions  at  75  cents  an 
ounce  Apothecaries'  weight,  what  is  the  gain  ? 

4.  How  many  sovereigns  will  weigh  one  ounce  Avoirdu- 
pois, if  18()'J  weigh  40  pounds  Troy  ? 

5.  If  f  of  an  inch  on  a  map  corresponds  to  7  miles  of  a 
country,  what  distance  on  the  map  represents  2"  i"ii..<v 


6.  The  value  of  1  lb.  Troy  of  standard  gold  is  x4<.  14s. 
6d. ;  calculate  the  value  of  a  vase  of  the  same  material, 
whose  weight  is  39  oz.  18  dwt. 

1  lb.  =  240  dwt. ;  39  oz.  18  dwt.  =  798  dwt. 
£46  14s.  r,d.  =  ll214d. 
Cost  of  240  dwt.  =  ll214d.  ; 

ldwt.=-H|iM.  =  ^W^.; 
*    "      798  dwt.  =  '^^^^ '^^"'^d.  —  ^ ^•'*^ 5  60  7^^ 

=  7286*^.  =  £155  78,  2^^. 

7.  If  31  cwt.  of  cheese  cost  £69  4s.  8d.,  what  will  15cwt. 
50  lb.  cost  ? 

8.  Bought  2  oz.  of  tea  for  7fd.,  what  is  that  per  lb.  ? 

9.  If  99  lb.  cost  £4  16s.  8d.,  how  much  is  that  per  lb.? 

10.  If,  when  fiour  is  $5  a  barrel,  the  five-cent  loaf  of 
bread  weighs  10  oz.,  what  ought  to  be  its  weight  when 
fiour  is  $8  a  barrel  ? 

11.  If  H  acres  of  land  sell  for  $34.50,  what  w|ll  20  a.  90 
per.  cost,  at  the  same  rate? 
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12.  If  18  a.  140  per.  cost  $900,  what  will  150  acres  cost 
at  the  same  rate  ? 

13.  If  li  bushels  of  wheat  cost  $1.68f,  what  will  154  bu. 
1  pk.  6qt.  cost? 

14.  If  a  train  travels  300  miles  in  9  hr.  40  min.,  how 
long"  will  it  be  in  travelling  223  miles? 

15.  If  7  gal.  1  qt.  of  wine  cost  $17.40,  what  will  3  qt.  1 
pt.  cost  at  the  same  rate  ? 

16.  If  15  yards,  f  of  a  yard  wide,  will  make  a  dress,  how 
many  yards,  f  of  a  yard  w  ide,  will  make  another  dress  of 
the  same  size  ? 

Yards  required  f  or  f  yd.  wide  =  15  yards ; 
"  ^  yd.     "     =6x\5yds. ; 

((  A  y(J^         it         —  6X15  n 

=  18  yds. 

17.  How  many  yards  of  cloth,  f  yd.  wide,  will  be  required 
to  line  35  yards,  If  yards  wide? 

18.  If  it  requires  36  yards  of  carpeting,  f  yd.  wide,  to 
cover  a  floor,  how  many  yards,  ^  yd.  wide,  will  be  required 
to  cover  the  same  floor  ? 

19.  A  regiment  of  1000  men  are  to  have  new  coats ;  each 
coat  is  to  contain  2^  yards  of  cloth,  1^  yards  wide,  and  to 
1)0  lined  with  shalloon  f  yd.  wide;  how  many  yards  of 
shalloon  will  be  required? 

20.  A  bankrupt  owes  $4000,  and  his  assets — that  is,  his 
whole  property — amount  to  no  more  than  $840;  what 
dividend  will  his  creditors  receive  in  the  dollar? 

Assets  paid  on  $4000  =  $840; 

$l  =  $4i,i)^  =  $iVo=21  cents. 

21.  A  merchant  became  insolvent,  owing  $6850,  and  had 
only  $4932  with  which  to  pay  his  creditors;  how  much 
should  a  creditor,  whose  claim  is  $1540,  receive? 

22.  What  does  a  bankrupt  \)iiy  in  the  pound  if  his  credi- 
tors receive  £376  5s.  out  of  £2076? 

23.  How  niueh  will  a  creditor  lose  on  a  debt  of  $5342.25 
if  he  receives  only  ()7.V  cents  in  the  dollar? 

24.  A  creditor  loses  37  J  cents  in  the  dollar  of  what  was 
fVv'  ^o  ^im,  and  thereby  loses  $330 ;  what  was  the  sum  due  ? 


CHAPTER  VII. 


THE   METRIC    SYSTEM    OF  WEIGHTS  AND 
MEASURES. 


170.  In  1795  France  adopted  a  system  of 
Weig-lits  and  Measures  called  the  Metric  System, 
based  upon  the  decimal  system  of  notation,  all  the 
divisions  and  multiples  being"  by  10.  It  has  since 
been  adopted  ])y  most  of  the  nations  of  Europe  and 
is  in  partial  use  in  Canada  and  the  United  States. 

171.  Unit  of  Leiig-th.  The  metric  standard 
for  measurement  of  distance  is  the  Metre,  which 
is  8l>-37  inch.es  long:,  or  almost  3  ft.  3f  in. 

From  the  Metric  all  the  other  measures  of  this 
system  are  derived,  hence  the  name  Met  He  System. 

The  metre  was  defined  by  a  law  of  the  French  Republic 
to  bo  the  distance  between  the  ends  of  a  rod  of  platinum 
made  ))y  Borda,  the  temperature  being  that  of  melting 
ice.  It  was  supposed  that  this  red  represented  one  ten- 
millionth  part  of  the  distance  from  the  earth's  equator  to 
the  pole.  It  has  since  been  found  that  this  is  not  exactly 
the  case  and  thus  the  metric  standard  is  not  the  terres- 
trial globe  but  Borda's  platinum  rod. 

The  annexed  ding-ram  represents  one-tenth  of  a 
metre  in  leiif^th  and  is  called  a  decimetre.  It  is 
suV)-divided  into  ten  equal  parts,  each  of  which  is 
called  a  centimetre,  and  each  of  these  again  into 
ten  equal  parts  each,  of  which  is  called  a  milli- 
metre. 

172.  Unit  of  Volume.  The  unit  of  volume 
depends  directly  on  the  unit  of  length.  The  capa- 
city of  a  box  one-tenth  of  a  metre  long,  wide,  and 
deep  is  the  standard   unit  of  measure.     Such  a 

NoTK.— A  commit'-      ...     y_         ,....=  .    .  ,.       i,,ge  of  the  Session, 

1805,  recommciKKd  ;  h  the  United  King* 

^m,  its  use  to  be  u... .^. 
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measure  is  called  a  Litre,  and   is  equal  to  1-761  pints 
(imperial). 

1 73.  Unit  of  Weight.  The  Weight  of  so  much  dis- 
tilled water  at  a  temperature  of  4°C.  as  would  fill  a  measure 
one-hundredth  of  a  metre  (a  centimetre)  long",  wide  and 
deep  is  the  standard  unit  of  weight  and  is  called  a  Gram. 

1 74.  By  using  Latin  and  Greek  prefixes  denominations 
higher  and  lower  than  the  standard  units  are  formed,  the 
Greek  numerals  indicating  multiples  and  the  Latin  ordin- 
als indicating  decimal  divisions ;  thus  : — ^^ 

Deca  stands  for  10     ] 

Hecto      "        "    100   y times  the  unit. 

Kilo        "        "    lOOOj 


Deci 

ii 

"    10th.     ] 

Centi 

u 

"    100th.   Ipart  of  the  unit 

Milli 

il 

«    1000th. 

Metric  Tables. 
175.  MEASURES  OF  LENGTH. 

The  unit  is  the  Metre. 

10  millimetres  (mm.)  =  l  centimetre  (cm.) 

10  centimetres    -     -  =  1  decimetre. 

10  decimetres      -     -  =1  metre  (m.) 

10  metres  -     -     -     -  =  1  decametre. 

10  decametres     -     -  =  1  hectometre. 

10  hectometres    -    -  =1  kilometre  (km.) 

10  kilometres      -    -  =  1  myriametre. 

The  measures  more  commonly  used  are  in  italics. 
Cloth,  etc.,  is  measured  by  the  metre ;  very  small  dis- 
tances by  the  millimetre  ;  great  distances  by  the  kilometre. 
For  approximate  conversions  either  way  use  the  follow- 
ing ratios : — 

8  metres  =  315  inches  very  nearly. 
8  kilometres  =  5  miles  nearly. 
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A  roufj:]i  rulo  for  converting  metres  into  Enpflish  yards  is 
to  add  10  percent,  totlieni;  tlius,  10  metres  ;ire  euu.il  fo 
44  yards. 

Tlic  centimetre  is  nearly  ecjiial  to  ^^  In.,  (..!.<*  ..-i,...- 
vert  centimetres  to  inches,  multiply  by  4  and  point  off  the 
last  fipfnre. 

To  convert  millimetres  to  inches  or  decimals  of  the  inch  : 
Multiply  by  4  and  point  off  the  last  two  fig'ures. 

Exercise  xcv. 

A  lenti;"th  f2:iven  In  any  one  of  the  measures  in  the  fore- 
goinof  ta))le  may  be  expressed  in  terms  of  another  measure 
by  simply  moving  the  decimal  point  to  the  right  or  left ; 
thus : 

17856342  mm.  =  17-850312  km. 
and  4-87G326  km.  =  487()32G  cm. 

1.  How  many  metres  in  a  decametre ?  a  hectometre?  a 
kilometre?  How  many  decametres  in  a  hectometre?  a 
kilometre. 

2.  What  part  of  a  metre  is  a  decimetre?  a  centimetre? 
a  millimetre?    What  part  of  a'centimetre  is  a  millimetre? 

3.  With  a  metre-stick  or  a  string  one  metre  in  length 
measure  the  height  of  your  desk,  the  length  and  width  of 
the  schoolroom  ;  the  length  and  widtli  of  the  platform  ;  the 
width  of  the  nearest  street.  Measure  the  foregoing  with  a 
yard  measure.  Convert  the  metric  measures  into  feet  and 
inches  approximately  and  compare  with  actual  measure- 
ment. 

4.  Find  the  valae  of  each  of  the  followinjr  expressions 
in  metres : 

(1)  -435  m.  4- 825  cm. +4203  mm.  +  i...-.,  km. 

(2)  -927  km.  -  G495  cm.  ;  437  cm.  -  4287  mm. 

(3)  8  X  -0457  km. ;  38019  mm.  -f  097. 

5.  FMnd  the  cost  of  83*75  m.  of  cloth  at  §3.25  per  metre. 

6.  The  expense  of  building  a  certain  railroad  is  §25000 
per  kilometre ;  what  is  the  whole  cost  of  the  road  if  its 
length  is  72  km.  and  53  m.  ? 
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*7.  t'he  icngth  of  the  tunnel  through  Mont  Cenis  is  about 
12-22  km. ;  what  is  this  in  miles  veiy  nearly  ? 

8.  The  width  of  the  Atlantic  is  about  3,000  miles ;  what 
is  the  widtii  in  kilometres  ? 

176.  MEASURES  OF  SURFACE  OR  SQUARE  MEASURE. 

The  unit  of  area  is  a  square  whose  side  is  one  centimetre. 
In  measuring  a  surface  we  determine  the  number  of  square 
centimetres  it  contains.  A  table  of  multiples  and  sub- 
multiples  of  this  unit  is  formed  on  the  same  principles  of 
nomenclature  as  the  tables  of  measures  of  length ;  but  in 
practice  these. are  rarely  used  with  the  exception  of  the 

Are  =  100  sq.  metres,  and  the 
Hectare  =  100  ares  =  10,000  sq.  metres  =  2^  acres  nearly. 

Since  the  scale  is  100  (10  x  10),  there  are  two  places  for 
each  denomination.  Thus,  5  hectares,  2  ares,  5  centares, 
is  written  5-0205  hectares,  or  50205  square  metres. 

Exercise  xcvi. 

1.  Write  12  square  kilometres  as  square  metres. 

2.  Write  8  square  metres  and  35  square  decimetres  as 
square  metres. 

3.  A  farmer  had  5  hectares,  5  ares_,  9  centares  of  land, 
and  sold  first  -5,  then  -3  of  it  for  $381  an  are ;  what  did 
lie  get  for  what  he  sold  ?     How  much  had  he  left  ? 

177.  CUBIC  MEASURE. 

The  units  of  this  table  are  obtained  by  cubing  the  units 
of  the  table  of  Linear  Measure. 

10(X)  cu.  millimetre  =1  cu.  centimetre. 
100(J  cu.  centimetres  =  1  cu.  decimetre  =  1  litre 
1000  cu.  decimetres  =  1  cu.  metre        =  1  stere. 
In  measuring  wood  the  .stere  is  the  unit ;  it  is  about  1^^ 
cubic  yards.     3-^  steres  are  about  1  cord. 

Since,  in  cubic  measure,  1000  units  of  each  denomina- 
tion make  one  of  the  next  higher  order,  each  denomination 
must  have  three  places.  For  instance  :  5  cu.m.,  5  cu.  dm., 
5  cu.  cm.  IS  written  5-005005  cu.m. 
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Exercise  xcvii. 

1.  Write  5*14  cubic  decimetres  as  cubic  metres. 

2.  Write  87G5345  cubic  centimetres  as  cubic  metres. 

3.  Add  3  cu.m.    18  cu.dm.  207  cu.cm. 

385  cu.m.  230  cu.dm.  895  cu.cm.  10  cu.mm. 
831  cu.m.  300  cu.cm. 

Express  the  sum  in  cu.  metres,  then  in  cu.dm. 

178.  LIQUID  AND  DRY  MEASURE. 

The  Litre  is  the  unit  of  the  measure  of  capacity,  and 
contiiins  a  volume  equal  to  a  cube  whose  edge  is  a  decimetre. 
The  multiples  and  sub-multiples  of  this  unit  are  formed  on 
the  same  principle  tis  in  the  measure  of  length. 

The  Litre  is  principally  used  in  meiisuring  liquids,  and 
the  hectolitre  in  measuring  grains,  fruits,  roots,  etc.,  in 
large  quantities. 

4  litres  =  7  pints  very  nearly. 

Exercise  xcvlii. 

1.  Write  in  full  the  table  of  Dry  and  Liciuid  Measurr. 

2.  Write  4  litres  and  8  decalitres  as  litres. 

3.  Write  175-4  decilitres  as  litres. 

4.  At  $2  a  litre,  what  is  the  price  of  a  centilitre? 

5.  How  much  must  I  pay  for  50*25  litres  of  coal  oil  at 
I8f  cents  a  litre? 

6.  IIow  many  litres  in  a  cubic  metre  ? 

7.  How  many  gallons  in  20  litres  ? 

8.  A  merchant  bought  10  hectolitres  of  potatoes  at  $1 
per  hectolitre,  and  sold  them  at  50  cents  a  bushel ;  did  he 
gain  or  lose,  and  how  much  ? 

179.  MEASURES  OF  WEIGHT. 

The  unit  is  the  Gram,  which  is  the  weight  of  a  cubic 
centimetre  of  pure  water  at  its  greatest  density. 
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The  numeral  prefixes  have  the  same  value  as  in  linear 
measure.     Thus : 

1000  grams  =  1  kilogram. 

The  kilogram  is  intended  to  be  the  weight  of  a  litre  of 
water  at  its  greatest  density.  It  is  really  the  weight  of  a 
certain  lump  of  platinum  made  by  Borda  in  1795  and  kept 
at  Paris. 

The  gram  equals  15-432  Troy  grains.  It  is  used  in 
weighing  letters,  mixing  and  compounding  medicines  and 
in  weighing  all  light  articles. 

The  kilogram  equals  about  2g-  lb.  Avoirdupois.  It  is  the 
ordinary  unit  of  weight. 

In  weighing  heavy  articles  two  other  weights,  the 
quintal  (100  kilograms)  and  the  tomieau  or  ton  (1000  kilo- 
grams), are  used.     The  ton  is  a  little  less  than  2205  lb. 

The  Avoirdupois  ounce  is  about  28  grams. 

Exercise  xcix. 

1.  Write  fully  the  table  of  measures  of  weight. 

2.  Write  7  kilograms  and  18  grams  as  grams. 

3.  Write  247  centigrams  as  grams. 

4.  Write  12  grams,  2  centigrams  and  1  milligram  as 
grams. 

5.  At  $6  a  ton  for  coal,  what  will  it  cost  to  heat  a  build- 
ing 30  days  if  it  takes  400  kilograms  a  day  ? 

6.  How  many  grains  in  2  grams  ? 

7.  How  many  pounds  Avoirdupois  in  976*25  grams? 

8.  How  many  grams  in  12  lb.  Troy?     In  12  lb.  Avoir.? 

9.  The  French  post-office  allows  7-5  grams  for  a  single 
postage ;  the  Canadian  1  oz.  Avoir.  By  how  many  grains 
docs  the  Canadian  exceed  the  French  allowance  ? 

10.  The  pressure  of  the  atmosphere  on  a  certain  day  was 
14J  lb.  Avoir,  to  the  square  inch.  What  would  be  the 
corresponding  pressure  in  kilograms  to  the  square  centi- 
metre ? 
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PERCENTAGES. 


A. — Percentages  not  Involving  Time. 

Section  I.— Percentage. 

180.  The  term  jyei*  cent,  means  hy  or  on  a  hundred ; 
thus,  3  per  cent,  on  anything  means  3  on  every  hundred  of 
it.  Hence  1  per  cent,  of  a  number  is  -j^  of  it ;  2  per  cent. 
is  ro  6  of  it ;  7  per  cent,  is  -^  of  it,  etc. 

181.  The  sign,  %,  is  generally  used  to  represent  the 
words  per  cent.     Thus,  3  %  is  read  3  per  cent. 

Ex.  1.  Find  5  per  cent,  of  8360. 
Since  $100  yields  $5  ; 

$360      "      ^^f^-  or  ^18. 

Or,  since  5  %  =  t^=  ^V ;'  /^  A  of  8360=$18. 

Hence,  we  see  that  questions  in  percentage  are  simply 

applications  of  the  Unitary  Alethod,  but  in  some  cases  may 

be  solved  more  briefly  by  the  direct  application  of  fractions. 

Exercise  c. 

1.  A  man  had  50  sheep,  but  lost  3  of  them  ;  what  part  of 
his  sh»M'i»  <U<1  he  lose?    What  per  cent,  of  th*""  'li'l  lie  lose? 

sV  or  tJij  or  6  j)er  cent. 

2.  A  muu  had  25  ducks  and  lost  7  of  them  ;  Avhat  part  of 
his  ducks  did  he  lose?     What  per  cent,  of  them ? 

3.  A  man  had  $200,  and  gained  $13  more ;  what  part  ff 
his  original  money  was  his  gain?    Wh.^*^  i  ""  f^'iit.  of  it? 

4.  What  per  cent,  ofaquantitv  is  the  ^of  it?  |of  it? 
i"^^^^  ^ofit?  iofit?  I  of  it? 


PERCENTAGES.  157 

Find 


1.  16  per  cent,  of  450. 

2.  20         *'        of  $75. 

3.  33^      "         of  69  sheep. 


4.  5i  per  cent,  of  $200. 

5.  2i        ''        of  600  men. 

6.  7|        '*         of  630. 


Ex.  2.  A  merchant  sold  80  yd.  of  cloth  from  a  web  con- 
taining 250  yd. ;  what  per  cent,  of  the  web  did  he  sell  ? 
From  250  yd.  he  sold  80  yd. ; 
1  yd.       "       ^  yd. ; 
100  yd.       "        -oii^  y^-  ^^  ^^  y^- 
.-.  he  sold  32%. 

7.  A  farmer  who  had  800  bu.  of  wheat  sold  320  bu. ; 
what  per  cent,  of  his  wheat  did  he  sell  ? 

8.  A  fourth  of  a  field  has  been  ploughed  ;  what  per  cent, 
of  the  field  remains  to  be  ploughed  ? 

9.  780  is  what  per  cent,  of  1300  ?  of  2145  ? 
Ex.  3.  Of  what  number  is  60,  8  %? 

Since  8  =  8%  of  100; 
l  =  8%of-iia; 
60  =  8%  of  60x^100^750^ 

10.  Find  the  number  of  which  275  is  25  %. 

11.  How  much  must  be  a  clerk's  salary  in  order  that 
17  %  of  it  may  be  $204  ? 

12.  A  farmer  buys  a  field  which  adds  19  %  to  his  original 
farm  of  300  acres  ;  of  how  many  acres  did  the  farm  consist  ? 

13.  A  man  sold  a  field  consisting  of  25  acres,  which  was 
12  %  of  his  farm  ;  how  many  acres  were  in  the  farm  before 
he  sold  the  field  ? 

14.  A  farmer  made  a  profit  of  25  %  by  selling  sheep  at 
$5  per  head  ;  what  did  he  pay  for  the  sheep  ? 

15.  A  drover  sold  horses  at  $90  a  head  and  lost  10  % ; 
what  did  he  pay  per  head  for  the  horees? 

182.  Applications  of  Percentage  are  extensive  owing  to 
the  great  convenience  of  reckoning  by  hundreds  in  business. 
These  applications  are  of  two  classes,  those  not  involving 
time  and  those  involving  time.    Among  those  not  involving 
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ninv    arc  Commission   and    Hrokera;;i;,   lu:3Uiaii.    ,    i , 

Profit  and  Ix)S8,  Commercial  Discount,  etc.     Amonf>:  tlujce 
involving?  time  are  Simple  Interest,  Compound    In'  T'   * 
True  Discount,  Bank  Discount,  etc. 


Section  II.  -Commission  and  Brokerage. 

183.  Commission  is  the  cliarfice  made  hy  an  a^ent  for 
buying  or  selling*-  ^oods,  and  is  generally  a  percentap^c  on 
the  motley  emplotjed  in  the  transaction. 

184.  Brokerage  is  the  charf^c  made  l)y  a  l.r  1 
buying  or  selling  stocks,  bills  of  exchange,  etc. 

Ex.  1.  My  agent  has  bought  tea,  on  my  account,  to  the 
amount  of  $750 ;  what  is  his  commission  at  2  %  ? 
The  commission  on  $100  =  ?2  ; 

"  $7r)0  =  8IJ^;i=|15. 

Exercise  ci. 
Find  the  commission  on 

1.  ^300  at  4%. 

2.  S790at2%. 

3.  $800  at  li  %. 

Ex.  2.  I  send  my  agent  S1470  with  instructions  to  deduct 
his  commission  at  5  %  and  invest  the  balance  in  wheat ; 
how  much  does  he  invest? 

Commission  on  $100  at  5  %  is  $5. 
Sum  invested  out  of  $105  =  $100; 
Si=SiS^; 


4.  $1200at2i%. 

5.  $7600  at  3 j  %. 

6.  $l800at2i%. 


«•  "  $1470  =  $111^^-*-°? 

10  6 

=  $1400. 

7.  Sent  $2600  to  my  agent  to  invest  after  deduct;:.,^  ... 
commission  at  4  %  ;  what  sum  did  he  invest? 

8.  I  sent  my  agent  $9180  with  instructions  to  dc^luct  his 
commission  at  2  %  and  invest  the  balance  in  wheat ;  how 
much  wheat  did  he  purchase  at  $1.20  per  bushel? 
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9.  An  ag-ent  receives  ^31.55  as  his  compensation  for 
purchasing  goods  at  4  %  commission  ;  what  is  the  value  of 
the  goods  purchased  ? 

10.  A  broker  sells  a  bill  of  exchange  worth  $700 ;  what 
is  his  brokerage  at  ^  per  cent.  ? 

11.  If  a  commission  of  $106.47  is  paid  for  selling  $3276 
worth  of  goods,  what  is  the  rate  per  cent.  ? 

12.  An  agent  charges  If  %  of  the  amount  invested;  he 
receives  $956.45  ;  how  much  is  his  commission  ? 

13.  An  agent  who  charges  commission  only  on  what  he 
invests,  received  $3672,  and  invests  $3600 ;  what  per  cent, 
does  he  charge  ? 

Section  III— Insurance. 

185.  Insurance  is  security  guaranteed  by  one  party 
on  being  paid  a  certain  sum,  to  another  against  any  loss. 

1 86.  The  Premium  is  the  sum  paid  for  the  insurance. 
It  is  always  a  certain  per  cent,  of  the  sum  insured. 

187.  The  Policy  is  the  written  contract  of  insurance. 

Ex.  1.  What  is  the  premium  for  insuring  a  house  valued 
at  $5000  at  1 J  per  cent.  ? 

Premium  on  $lOO  =  $li; 

$5000  =  $-^-^  =  $62.50. 

Exercise  cii. 
Find  the  premium  on 


1.  $600  at  3%. 

2.  $840  at  u/%. 

3.  $760  at  2%.^ 
1.  $375  at  3%. 


5.  $8000  at  li  %. 

6.  $7360  at  U  %. 

7.  $9500  at  l|  %. 

8.  $4890  at  1^%. 


Ex.  2.  For  what  sum  should  goods  worth  $4900  be 
insured  at  2  %  so  that,  in  case  of  loss,  the  owner  may 
recover  both  the  value  of  the  goods  and  premium  paid  ? 
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i  M  iiiium  on  SlOO  at  2  %  is  $2. 
Insurance  on  goods  worth    $1)8  =  »SlO() ; 

"  S4900  =  $l±2.£^i±®=$5000. 

9.  For  what  sum  must  a  house  worth  82400  be  insured 
at  4  %  so  that,  in  case  it  is  burned,  the  owner  may  recover 
both  its  value  and  the  premium  paid? 

10.  What  sum  should  be  insured  at  3  %,  on  goods  worth 
$6700,  that  the  owner  may  reci'ive  butli  their  vhIuc,  and 
the  premium,  in  case  of  loss  ? 

11.  The  premium  at  2^  %  on  a  cargo  of  goods  amounted 
to  $1750;  what  was  the  value  of  the  cargo? 

12.  The  premium  for  insuring  a  house  at  -}■  %  is  $24 ; 
what  is  the  value  of  the  house  ? 

13.  The  premium  for  insuring  a  house  and  furniture  at 
1^  %,  is  $79.14  ;  what  is  the  value  of  the  property  insured  ? 

14.  If  a  person  who  is  insured  for  $6000  at  an  annual 
premium  of  $81.40  per  $1000,  dies  after  12  payments  how 
much  more  will  his  heirs  get  than  has  been  paid  in 
premiums  ? 

Section  IV.— Taxes. 

188.  A  Tax  is  a  sum  of  money  assessed  on  persons  or 
property  for  public  purposes. 

1.  If  a  man  pays  annually  1  %  of  the  value  of  his  pro- 
perty, estimated  at  $10000,  what  is  the  amount  of  his  tax  ? 

2.  If  I  am  taxed  1.V  %  on  real  estate  valued  at  $8000, 
what  is  the  amount  of  my  tax  ? 

3.  The  people  of  a  school  section  wish  to  build  a  new 
school-house,  which  will  cost  $2850.  The  taxable  property 
of  the  section  is  valued  at  $190000;  what  will  be  the  tax 
in  the  dollar,  and  what  will  be  a  man's  tax  whose  property 
is  valued  at  $7500? 

Tax  on  $190000  =  $2850  ; 

SI  =$i|fSl5  =  $015  =  li  cents; 
$7500  =  7500  X  $-015  =  $112.50. 
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4.  In  a  school  section  a  tax  of  $800  is  to  be  raised.  If 
the  amount  of  taxable  property  is  $250000,  what  will  be 
the  tax  in  the  dollar,  and  what  is  ^'s  tax,  whose  property 
is  valued  at  $1800? 

5.  What  is  the  assessed  value  of  property  taxed  $37.50 
at  the  rate  of  5  mills  on  the  dollar? 

Value  of  property  yielding  $-005  =  $1. 

"       $37.50  =  $il^ 
=  $7500. 

6.  What  is  the  assessed  value  of  property  taxed  $37.80 
at  the  rate  of  A}  mills  on  the  dollar  ? 

7.  A  person,  after  paying  an  income  tax  of  22  mills  on 
the  dollar,  has  $2934  left;  what  is  his  income? 

8.  If  it  costs  2  %  to  collect,  and  5  %  of  the  tax  assessed 
is  non-collectable,  what  amount  must  be  levied  in  order  to 
raise  $13965? 


Section  V.— Profit  and  Loss. 

189.  The  principles  of  percentage,  as  already  explained, 
apj)ly  to  all  operations  for  ascertaining  profit  and  loss  in 
business  transactions. 

Ex.  t.  If  a  house  costs  $1200,  and  is  sold  to  gain  40  %, 
how  much  is  gained  and  what  is  the  selling  price? 

1  %  gain  on  $1200  =  $12.00. 
40%  **  =40  X  $12.00. 

=  480. 
And  selling  price  =  $1200  + $480  =  $1680. 

1.  A  merchant  invests  $6575  in  goods,  and  sells  them  to 
gain  18  %  ;  what  is  his  gain? 

2.  Bought  5fX)  tons  of  coal  at  $4.20  a  ton,  and  sold  it  at 
27  %  advance ;  what  was  the  total  gain  and  the  gain  per 
ton? 


li-  KLEMFNTARY    ARITHMETIC. 

Ex.  2.    1   hnii-lit   .i  ior  1S130  and  sold  him   for 

>?102.50;  wliat  was  inv  S'ain  per  cent.? 
Giiin  on  $130  =  832.50; 

"     $100  =  $i£5>.lli^ 
=  $25.''''* 
3.  If  I  buy  a  pair  of  boots  for  $6  and  afterwards  sell 
them  for  $7.50,  what  per  cent,  do  I  gain? 

I.  A  p:roccr  sells  a  barrel  of  oranges  for  $7.50  which 
cost  him  8<),25  ;  what  is  his  gain  jx'r  cent.? 

5.  A  merchant  buys  sugar  at  G  cents  per  p^'v'      id 
sells  it  at  8  cents  ;  what  per  cent,  does  he  gain  V 

Ex.  3.    I  bought  calico  at  12  cents  a  yard;  for  wliat 
must  I  sell  it  to  gain  25  per  cent.  ? 

That  for  which  I  gave  $100  I  must  sell  for  $125 ; 

$1  -  mi; 

tt  tl  S*12  **  tt.l  8X126 

=  15  cents. 

6.  A  merchant  bought  silks  at  $1.25  per  yard ;  for  what 
must  he  sell  them  to  gain  20  per  cent.  ? 

7.  A  bought  a  house  for  $8500  and  aftei-wards     '  !  ••    * 
a  loss  of  15  %  ;  what  did  he  get  for  the  house  ? 

8.  A  grocer  bought  a  quantity  of  sugar  for   -1  l 
what  must  he  sell  it  to  gain  18  per  cent.  ? 

Ex.  4.  A  grocer  sells  a  quantity  of  sugar  for  $324,  and 
thereby  loses  10  per  cent. ;  what  did  the  sugar  cost  ? 
That  which  sold  for  $90  cost  $100 ; 

a  ii  '^324       '*      ft824X  100 

=  $360. 

9.  A  man  sells  a  piece  of  cloth  for  $52.07,  and  thereby 
gains  15  per  cent. ;  what  was  the  cost  of  the  cloth? 

10.  Sold  salt  at  $1.37^  per  bushel,  which  was  5  per  cent, 
less  thiin  cost ;  what  w^as  the  cost  ? 

II.  The  cost  of  coal  is  $2.60,  and  the  freight  $1.30  per 
ton ;  at  what  must  I  sell  it  to  gain  30  %  ? 
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12.  A  tradesman  adds  35  %  to  the  cost  price  of  his  goods, 
and  gives  his  customers  a  reduction  of  10  %  on  their  bills  ; 
what  profit  does  he  make  ? 

Section  VI. —Commercial  or  Trade  Discount. 

190.  Commercial  Discount  is  an  allowance  made  by 
merchants  and  manufacturers  upon  their  catalogue  prices. 

The  computations  in  Commercial  Discount  are  made  in 
accordance  with  the  principles  of  percentage. 

Sometimes  several  discounts  are  allowed  to  purchasers. 
In  such  cases,  the  first  discount  is  to  be  deducted,  then  the 
second  is  to  be  computed  upon  the  remainder  and  deducted, 
and  so  on  for  each  successive  discount. 

The  amount  of  a  bill  less  the  discounts  is  called  the  Net 
Amount. 

Exercise  ciii. 

1.  An  invoice  was  $500,  trade  discounts  20  %  and  5  % 
off ;  find  the  cost  of  the  goods. 

20  %  off  $500  leaves  $400,  and  5  %  off  $400  leaves  $380. 
The  cost  is  $380. 

2.  What  is  the  net  amount  of  a  bill  of  goods,  the  list  price 
of  which  is  $345,  trade  discounts  8  %  and  5  %  off  for  cash? 

3.  What  is  the  difference  on  an  invoice  of  $340,  between 
40  %  direct  discount,  and  discounts  of  25  %  and  15  %  ? 

4.  A  dealer  buys  a  book,  list  price  $1.00,  at  a  discount 
of  20  %  ;  he  sells  tlie  book  for  $1.00 ;  what  per  cent,  is  the 
profit? 

5.  What  is  the  net  amount  of  a  bill  of  $360,  discounts 
being  12.}  %  and  8  %  ?  Find  a  single  discount  equivalent 
to  these  successive  discounts. 

G.  A  man  paid  $190  for  goods,  at  discounts  of  20  %  and 
5  %  ;  find  the  list  price  of  the  goods. 

Discount  of  20  %  off  $100  =  20  %  ; 
5%   "     $80=  4%. 
Both  discounts     =24  %  ; 
76%  of  list  price  =  $190; 

1%       '*       =r.v^; 

100  %  "  =  $  LLOJLHJ?  =  $250. 
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7.  A  dealer  paid  S2S8  for  ^oods  at  20%  and  10%  off; 
find  the  list  j)rice  of  tlie  gocKls. 

8.  A  dealer  paid  $320  for  goods  at  20%  and  20%  off ; 

fiTul  the  list  ])nce  of  the  g-oods. 


B. —Percentage  Involving  Time. 

Section  I.— Simple  Interest. 

1.  If  I  lend  you  $500,  and  you  have  to  pay  me  $1  for 
the  use  of  each  $100  per  year,  how  much  will  I  receive  for 
1  year? 

2.  How  much  must  you  pay  for  the  use  of  $600  for  1 
year,  if  you  have  to  pay  $2  for  the  use  of  each  $100  per 
year,  or  2  cents  for  each  dollar?  If  v^ou  have  to  pay  $3  ? 
$4?  $8? 

191.  The  sum  paid  for  the  use  of  money  is  called 
Interest. 

192.  The  money  on  which  the  interest  is  paid  is  called 
the  Principal. 

193.  The  number  of  dollars  paid  for  the  use  of  $100  for 
1  year  is  called  the  Rate  per  cent. 

Note. — When  the  rate  per  cent,  is  stated  without  the 
mention  of  any  length  of  time,  the  time  is  understoor'  '    ^ 
one  year. 

Ex.  1.  What  is  the  interest  on  $2750  for  1  year  at  6  per 
cent.? 

Interest  on  $100  for  1  year  =  $6  ; 

$1       "       =$tS-<t; 

$2750         "  =$^YoV*^  > 

=  $165!° 

Exercise  civ. 

1.  What  is  the  interest  on  S600  for  1  year  at  5  %  ? 

2.  What  is  the  interest  on  ^550  for  1  year  at  7  %  ? 

3.  What  is  the  interest  on  $3152.16  for  1  year  at  7^  %  ? 
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4.  A  man  borrowed  $7200  for  1  year,  viz.,  $1250  at  7  %  ; 
$1340  at  71  %  ;  $2360  at  8  %  ;  and  the  remainder  at  8^  %  ; 
how  mucli  interest  has  he  to  pay  at  the  end  of  the  year  ? 

5.  Four  brothers  have  to  divide  equally  the  interest  of 
$25800  at  7  %  ;  how  much  does  each  receive  each  year  ? 

Ex.  2.  What  is  the  interest  on  $575  for  5  years  at  7  %  ? 
Interest  on  $100  for  1  year  =$7  ; 

$1  for  5  years  =  $1^; 

$575      "        =$575X5X7 
*^    100 

=  $201.25. 

6.  What  is  the  interest  on  $986  for  4  years  at  6  %  ? 

7.  What  is  the  interest  on  $1573  for  4  years  at  5  %  ? 

8.  What  is  the  interest  on  $500  for  2  years  at  4|  %  ? 

9.  What  is  the  interest  on  $2245.85  for  5  years  at  6  J  %  ? 

Ex.  3.  What  is  the  interest  on  $672  for  4  yr.  8  mo.  at 
5%? 

4  yr.  8  mo.  =  4^2  Y r.  =  4f  years. 
Interest  on  $100  for"^  1  vear  =$5  ; 

^1       ''  "       =St*o; 

$lfor4|years  =  $^f^-/; 

"  $672  "  =$6_7  2X1%X5 

^  100  ' 

=  $156.80. 

10.  What  is  the  interest  on  $924  for  3  yr.  7  mo.  at  6  %  ? 

11.  What  is  the  interest  on  $954  for  4  yr.  8  mo.  at  7  %  ? 

12.  What  is  the  interest  on  $504.72  for  3  yr.  10  mo.  at 
5%? 

13.  What  is  the  interest  on  $640.75  for  3  yr.  4  mo.  at 

AX  o/  9 

194.  From  the  preceding  examples  we  have  the  follow- 
ing rule  for  finding  the  interest  on  a  given  sum  of  money 
at  a  given  rate  per  cent,  for  any  number  of  years  : 

Multiply  the  Principal  by  the  Rate  per  cent., 
the  product  by  the  number  of  years,  and  divide 
this  result  by  100. 


166  ELEMENTARY    ARITHMETIC. 

195.  The  Amount  ame  given  to  the  sun 

j»riii(M})al  i\u(\  iiiUTcsl  to^^iLlicr. 

Ex.  4.  If  a  man  borrows  §480  for  8  months  at  8  '^ 
amount  should  he  return  at  the  end  of  tliat  period  ? 
Interest  on  8480  for  12  months  =  8' J"^**  ; 
1  month   =S  *V=^«  ; 

12X100  » 

"  8  months  =  8^^'""^^ 

12x100 

=.«;2rK0O. 

Interest  =$  25.60 
Principal  =8480.00 
Amount    =!^5or).GO 

14.  What  is  the  amount  of  .$840  for  10  months  at  6  %  ? 

15.  What  is  the  amount  of  81573  for  4  years  at  5  %  ? 

16.  To  what  sum  will  8781  amount  in  2  yr.  9  mo.  at  7  %? 
In   the   preceding"   exami>les  we   have    expressed    the 

months  as  a  fniction  of  a  year,  but  in  actual  practice  moix? 
accuracy  is  generally  reciuired,  and  we  must  expross  tlic 
given  parts  of  a  year  in  days. 

When  interest  is  required  from  one  date  to  ainMn.  »,  tin- 
day  of  the  first  date  is  to  be  left  out,  because  it  is  not  until 
the  day  following  that  one  day's  interest  will  have  accrued. 

Ex.  5.  Pind  the  interest  on  81200  from  March  1.  1.^0.'. 
to  May  31,  1898,  at  7  per  cent. 

Time  from  March  1,  1895,  to  May  31,  1898,  -3  yr     i    !\ 
Interest  on  8100  for  3(*.5  davs  =  87  ; 

8100   •'       1  dav  =^wh; 
81    *'     91days  =  8^-,^^\^_; 
"        81200   "  "         =^^^^1:1;-^; 

=8^;' ■ 

=820.'. 
Interest  on  81200  for  3  yr.  at  7  %  =8252.00. 

"      for  3  yr.  91  days  at  7  %  =  8272.94. 

17.  Find  the  interest  on  8500  for  156  days  at  7  %. 

18.  Find  the  interest  on  87500  from  May  5th  to  Oct.  27 
at  6%. 
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19.  Find  the  interest  on  $8000  from  Jan.  26,  1886,  to 
Marcti  31,  1888,  at  7^  %. 

Ex.  6.   At  what  rate  per  cent,   must   $756  be  put  at 
interest  for  4  years  to  yield  $241.92? 

Interest  on  $756  for  1  year  =  $2±J^  =  60.48  ; 


$100 


_  (;^60.48 

_  J&100X60.48 


7  56 

=  $8,  or  8  per  cent. 

20.  A  man  pays  $72  for  the  use  of  $900  for  1  year,  what 
is  the  rate  per  cent.  ? 

21.  A  man  lent  $484  for  5  years,  and  received  $181.50 
for  the  interest ;  what  was  the  rate  per  cent.  ? 

22.  If  $103.68  interest  is  received  on  a  principal  of  $432 
for  4  years,  what  is  the  rate  per  cent.  ? 

Ex.  7.  What  principal  will  bring  $200  interest  in  146 
days  at  5  per  cent.  ? 

Principal  to  give    $5  in  365  days  =  $100  ; 

$1  »  =|xp  =  |20; 

$200  »  =  200  X  $20  =  $4000; 

"      in  1  day     =  365  x  $4000 ; 
"    iiil46days  =  $-l^^^i^jtl^; 

=  $100CK)! 

23.  A  man  borrowed  money  at  7  per  cent,  and  paid  $245 
interest  a  year ;  how  much  money  did  he  borrow  ? 

24.  A  man  bequeathed  liis  wife  $875  a  year,  his  daughter 
$770  a  year,  and  his  son  $630  a  year ;  what  sum  must  be 
invested  at  7  per  cent,  to  produce  these  amounts  ? 

25.  Suppose  a  gentleman's  interest  on  money,  at  6  per 
cent.,  is  $45  per  month  ;  how  much  is  he  worth? 

Ex.  8.  In  what  time  will  $800  amount  to  $880  at  8  per 
cent.  ? 

Interest  =  $880  -  $800  =  $80. 
The  interest  of  $800  for  1  year  at  8  per  cent  is  $64. 
Time  to  produce  $64  =  1  year  ; 
$1  =  A  y<'ar ; 
^«  <-         $80=n  =  ll  yciirs; 

=  1  year  3  months. 
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26.  How  lonpr  a  time  would  be  required  for  1525  to  gain 
8110.25  at  7  percent.? 

27.  How  lon^  a  time  would  it  require  for  $625  to  amount 
to  $756.25  at  7  per  cent.  ? 

28.  A  principal  of  $600  was  loaned  May  20th,  1889,  at 
7  J  per  cent.     At  what  date  did  it  amount  to  $796.87^? 

29.  A  note  ^iven  for  $273.25  at  7  per  cent  remained 
unpaid  until  the  interest  equalled  the  principal.  How 
long  did  it  run  ? 

Section  II.— Compound  Interest. 

196.  Compound  Interest  is  interest,  not  only  for  the 
use  of  the  sum  borrowed,  but  also  for  the  use  of  the  interest 
if  it  be  not  paid  when  it  falls  due. 

Ex.  1.  Wiiat  is  the  compound  interest  of  $400  for  3 
years  at  G  per  cent.  ? 
Amt.  of  $100  for  1  vr.  =$106 ; 

$1        "'     =$jff  =  $l.06. 
"        $lfor2yr.  =  $1.06  +  int.  of  $1.06 

=  $1.06-fTloX$1.06  =  $(1.06)2; 
$lfor3yr.  =  $(1.06)2  4.int.  of  $(1.06)^ 

=  $(1.06)-  +  ,lo  X  $(1.06)2  =$(1.06)3  . 
"    $400  for  3  yr.=  100  x  $(  1. 06) »  =$476.4064. 
Amount     ....     =$476,106 
Principal  .     .     .     .     =   400.00 

Compound  Interest     =  $76,406 

Exercise  cv. 

1.  What  is  the  compound  interest  of  $650  for  3  years  at 
6  per  cent.  ? 

2.  Find  the  amount  of  $1000  for  4  years  at  5  per  cent. 

3.  Find  the  difference  between  the  simple  and  compound 
interest  of  $350  dollars  for  3  years  at  8  per  cent. 

4.  A  sum  of  money  put  out  at  simple  interest  for  2  years 
at  8  per  cent,  amounted  to  $464 ;  to  what  sum  would  it 
have  amounted  had  it  been  lent  at  compound  interest  ? 
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5.  The  simple  interest  on  a  sum  of  money  for  3  years  at 
8  per  cent,  is  $120;  what  is  the  compound  interest  of  the 
same  sum  for  the  same  time  ? 

6.  A  man  deposits  in  the  savings  bank  $500,  on  which 
the  interest  at  4  per  cent,  per  annum  is  to  be  added  to  the 
principal  every  6  months ;  how  much  money  has  the  man 
in  the  bank  at  the  end  of  two  vears  ? 


Section  III.— Present  Worth  and  True  Discount. 

John  Smith  owes  me  a  debt  of  $108  to  be  paid  at  the  end 
of  a  year,  without  interest ;  how  much  is  the  debt  worth  at 
present,  and  how  much  should  be  allowed  for  the  imme- 
diate payment  of  the  debt,  money  being  worth  8  per  cent.  ? 

If  I  receive  $100,  and  put  it  out  to  interest  at  8  %  for  one 
year,  it  will  amount  to  $108 ;  hence  the  present  worth  of 
the  debt  is  $100.  Evidently  $8  should  be  allowed  for 
immediate  payment. 

197.  The  Present  Worth  of  a  note  or  debt,  payable  at 
some  future  time,  without  interest,  is  such  a  sum  as,  being 
put  out  to  interest,  will  amount  to  the  given  debt  when  it 
becomes  due. 

198.  The  allowance  or  deduction  made  for  the  payment 
of  the  debt  before  it  becomes  due  is  called  Discount. 

Ex.  1.  What  is  the  present  worth  of  $535,  payable  in  1 
year,  the  rate  of  interest  being  7  per  cent.  ? 
Amount  of  $100  in  1  yr.  at  7  %  =  $107. 
Present  worth  of  $107  =  $100 ; 

$i=$+M; 

"  "         $535  =  $^^^^^"^ 

=  $500.''^ 

Exercise  cvi. 

1.  What  is  the  present  wortli  of  $1250.509,  payable  in  1 
year,  the  rate  of  interest  being  7  %  ? 

2.  What  is  the  present  worth  of  $395.62-J  payable  in  1 
year,  when  money  is  worth  5^  %  ? 
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Ex.  2.  What  is  the  present  worth  of  $787.75  due  in  2 
\  1-.  r.  mu.,  wlicu  money  is  worth  ti  %  ? 

Amount  of  ^U)()  for  2  yr.  i)  mo.  at  G  %  =?1115  ; 
Present  worth  of  $1 1 5      =  $100 ; 

^  ^  116 

=Sr.85. 

.3.  What  must  be  paid  lunv  lu  ciik-cI  a  dcht  r»f  .?*M.M.50 
due  1  yr.  9  mo.  hence,  at  G  %  ? 

4.  Wluc'h  is  the  more  profitable,  to  buy  lumber  at  $26  a 
thousand  on  *J  months'  credit,  or  at  .^21. no.  (.!»  G  months' 
credit,  money  being  worth  G  %  ? 

5.  Boufiht  two  lots  for  ^2511,  on  3  years'  time,  without 
interest;  what  is  the  cash  value,  money  being  worth  7%? 

r..  I  buy  goods  for  $1150  cash  and  sell  them  for  S1224 
on  a  credit  of  4  months ;  do  I  gain  or  lose,  and  how  much, 
interest  being  G  %  ? 

Ex.  3.  A  note  for  $1380.0G  l)ecomes  due  in  15  months; 
what  deduction  should  be  made  for  the  immediate  payment 
of  the  money,  supposing  money  to  be  wortli  H  %  ? 

The  interest  on  irlOo      \\>i-  15  months  =  ^IO; 
DixMimt  on  $110  '♦  =!$10; 

Cm  •>v<  »  »•(  )  It  ift  1  3»0  .00  X  1  O  . 

=  $125.46. 

7.  What  is  the  discount  on  $897.82,  payable  in  3  years, 
when  money  is  worth  7  %  ? 

8.  What  is  the  discount  on  a  note  for  $1174.32,  due  in 
3  yr.  3  mo.,  money  being  worth  8  %  ? 

9.  What  is  the  difference  between  the  interest  and  ilie 
discount  on  $525  due  in  10  mo.  hence,  at  G  %  ? 

10.  A  offers  B  a  farm  for  $8000  cash,  or  for  .?9000  a 
third  cash,  a  thiixi  in  1  year,  and  a  third  in  2  years,  the 
deftMTcd  payments  without  interest;  the  current  rate  of 
interest  being  G  %  ;  find  the  difference  of  the  two  offers. 
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Section  IV.— Bank  Discount. 

A  merchant  desires  to  obtain  a  loan  of  $1000  for  60  days, 
he  makes  a  note,  in  the  form  given  below,  has  it  iiidorsed 
or  guaranteed  by  some  reliable  person,  takes  it  to  the  bank 
which  deducts  the  interest  on  $1000  for  63  days,  at  a  cer- 
tain rate  which  varies  from  time  to  time,  gives  him  the 
proceeds,  and  collects  the  $1000  at  the  end  of  the  63  days. 

The  3  days  added  to  the  specified  time  are  called  days  of  grace^ 
which  must  elapse  before  payment  can  be  legally  enforced. 

199.  Bank  Discount  is,  therefore,  simple  interest 
collected  in  advance  upon  the  sum  due  on  a  note  at  its 
maturity. 

Since  bank  discount  is  interest  in  advance  upon  the  sum  due  on 
a  note  at  its  maturity,  it  will  be  greater  than  the  true  discount  by 
the  interest  upon  the  true  discount  for  the  same  time. 

Ex.  1. 

$350.86.  Toronto,  July  5th,  1895. 

Three  months  after  date,  for  value  received,  I 
promise  to  pay  William  Robinson,  or  order,  three  hundred 
;ind  fifty  -[-^-q  dollars,  at  the  Dominion  Bank. 

James  Thompson. 
Discounted  August  1st,  1805,  at  6  %. 

The  note  matures  nominally  on  Oct.  5,  legally  Oct.  8. 
The  term  of  discount  is  from  Aug.  1,  to  Oct.  8  =  68  days. 
The  hank  discmint  is  the  interest  of  $350.86  at  6  %  for 
68  days,  which  is  $3.92. 

The  proceeds  =  %^hOM  -  $3.92  =  $346.94. 

Exercise  cvii. 

1.  "What  is  the  bank  discount  and  present  worth  of  a  note 
of  $584,  drawn  Jan.  8  at  11  months,  disconntcd  :\t  tlip 
bank  May  10,  at  5  %  ? 

2.  What  is  the  bank  fliscouiit  on  a  note  for  $730  at  6  % 
for  30  days,  days  of  grace  included  ? 
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3.  Suppose  a  bill  for  Si  200  is  drawn  on  the  12th  of 
August  at  T)  months,  and  paid  by  a  l)anker  on  the  1st  of 
January,  find  the  money  he  takes  off  at  7  %. 

Ex.  2.  The  proceed  of  a  note  for  30  days  at  6%  are 
$55G.92  ;  what  is  the  face  of  the  note? 

Bank  discount  for  33  days  on  $1  at  6  %  =  $.0054  ; 
Proceeds  of  ei  *•  "  =$l-$.0054; 

=  $.9946; 
Face  of  note  of  which  proceeds  is  8.9946  =  81 ; 

*'  "  "  $556.92  =  S*J*-^?L2; 

=  $559.94. 

4.  I  owe  a  bill  amounting  to  $73.25,  and  I  give  my  note 
for  90  days ;  how  must  I  draw  it  to  cover  the  discount  at 
7%? 

5.  A.  B.  has  a  note  of  $1000  to  pay  at  the  Ontario  Bank. 
At  the  time  of  its  maturity  he  pays  $300  and  gives  a  note 
for  3  months,  days  of  grace  included,  for  the  balance.  The 
rate  of  discount  being  8  %  per  annum,  what  was  the  face 
of  the  note  ? 

6.  Discounted  the  following  note  4  months,  days  of  grace 
included,  before  it  was  due  at  the  bank  of  Montreal  at  9  % 
per  annum.     What  did  I  receive  for  it  ? 

$500.  Toronto,  Jan.  1,  1895. 

One  year  from  date  I  promise  to  pay  K.  L.  the  sum  of 
five  hundred  dollars  with  interest  at  8  %  per  annum  for 
value  received.  D.  K 

7.  A  note  for  $1750  was  drawn  on  Aug.  10  for  4  months. 
It  was  discounted  on  Oot.  1,  at  the  Dominion  Bank  at  7^  % 
per  annum.     What  sum  was  received  for  it  ? 

8.  The  bank  discount  on  a  note  for  3  months  at  7|  %  per 
annum  is  $3.45.     Find  the  face  of  the  note. 

9.  A  note  is  drawn  for  3  months,  days  of  grace  included, 
and  when  discounted  at  6|  %  per  annum  at  the  Ontario 
Bank  it  realizes  $5.25  less  than  its  face  value.  What  is 
the  face  value  of  the  note  ? 


CHAPTER  IX. 


PARTNERSHIP  OR  PROPORTIONAL   PARTS. 


In  this  chapter  it  is  shown  how  to  divide  numbers  pure 
or  concrete  into  parts  which  shall  have  to  each  other  a 
given  proportion.  ^ 

Section  I.— Sharing. 

Ex.  1 .  Divide  $200  between  A  and  B,  so  that  for  every 
$S  that  A  gets,  J3  shall  get  $2. 

Sum  of  shares  =  $3  +  $2  =  $5. 
^'s  share  of  $5  =  $3  ; 
$l=$f; 
''      $200  =  $^A_o^  =  $120. 

5 

J5's  share  may  be  found  in  a  similar  manner,  or  by  simply, 
subtracting  ^'s  share  from  the  whole  sum  to  be  divided. 

Note.— In  the  above  case  the  shares  of  A  and  B  are  said  to  be  in  the  ratio  of 
3  to  2,  or  in  the  proportion  of  3  to  2. 

Exercise  cviii. 

1.  The  sum  of  two  numbers  is  1200,  and  they  are  to 
each  other  as  57  and  48  ;  what  are  the  numbers  ? 

2.  Divide  $500  among  three  persons,  A,  B,  and  C,  so 
that  the  three  portions  may  be  to  each  other  as  the  num- 
bers, 5,  9,  and  6,  respectively. 

3.  A  bankrupt  has  three  creditors,  to  whom  the  sums 
due  arc  as  the  numbers  3,  4,  5  ;  if  his  assets  are  valued  at 
$600,  find  the  sums  they  will  respectively  receive. 
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Ex.  2.  At  an  election  the  number  of  votes  cast  was  510, 

and  *r|  of  the  votes  for  one  candidate  equalled  ]  of  the  votes 
for  another ;  how  many  votes  were  cjist  for  each? 
Ixit  A  and  Ji  bo  the  candidates. 
I  of  A's  votes  =  J  of  /i's  votes  ; 
J  •'  =  i  of  J  of  ^'s  votes  =  f  of  J5'8  votes ; 

f  "  =''^•^  =  0  of /?'s  votes; 

J  of  B's  votes  +  I-  of  iS's  votes  =  510 ; 
^        "  =510; 

<t  =  iLLLL?.  =s  240  • 

^'s  votes  =  510  -  240=270. 

4.  A  and  7?  have  210  acres  of  land,  and  '  '  f  ^'  -  -' ■— f 
equals  ?  of  ^'s ;  how  many  acres  has  eacli 

5.  Two  neif]rh>)ors  raised  38(X)  bushels  of  wheat,  an<l  rj  of 
what  one  raised  equalled  J  of  what  the  other  raised  ;  how 
much  did  each  raise  ? 

6.  Two  contractors  have  executed  between  them  a  vNoik 
for  which  they  have  received  ^90000;  the  one  employed 
50  laborers  for  125  days  of  12  hours  each  ;  the  second  40 
laborers  duringf  00  days  of  10  hours  each  ;  divide  the  money 
in  proportion  to  the  labor  employed. 

Section  II.— Partnership  Without  Time. 

Ex.  1 .  A  and  B  en^ag;e  in  trade ;  A  fumislies  SOOOO 
and  B  84000:  they  iTMin  st2<H^:  what  is  each  one's  share 
of  the  gfain  ? 

The  total  sum  in  trade  is  ?rr)()0()  +  , ^4000 =$10000; 
with  which  they  ^in  $1200. 

Gain  on  ;$10000=$1200; 

"       $6000  =  $lofO£JL?  =$720  =  .4 's  share. 

100 

Exercise  cix. 

1.  A,  B,  and  C  buv  a  house  for  82500;  A  pays  $500; 
i?$1200;  C8800;  they  rent  it  for  $300;  what  is  each 
one's  share  of  the  rent? 
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2.  A  man  dying,  willed  to  his  son  $6500,  to  his  widow 
$8000,  and  to  his  daughter  |5500 ;  but  his  es^-ate  amounted 
to  only  $12000;  how  much  did  eacli  get? 

3.  A  and  B  jointly  rented  a  pasture  for  $24 ;  A  put  in 
36  cows  and  B  24  cows ;  how  much  of  the  rent  ought  each 
to  pay  ? 

4.  A,  B,  and  C  hired  a  carriage  for  $15.75,  each  agree^ 
ing  to  pay  in  proportion  to  the  number  of  miles  he  rode. 
A  rode  90  miles,  B  75,  and  C  60  miles ;  what  part  of  the 
hire  ought  each  to  pay  ? 

5.  A  and  B  were  engaged  in  business  two  years,  making 
an  annual  profit  of  $8190.  During  the  first  year  A  owned 
f  of  the  stock,  and  during  the  second  year  B  owned  f  of 
it ;  what  was  each  partner's  share  of  the  total  profit  ? 

6.  A,  B,  Cy  D,  formed  a  partnership  with  a  capital  of 
$30000.  A  furnished  $6000,  B  $7000,  C  $8000,  and  D  the 
remainder.  TJiey  gained  18  %  of  the  joint  stock ;  what 
was  each  partner's  share  of  the  profit  ? 

Section  III— Partnership  with  Time. 

Ex.  1.  A  and  B  engaged  in  trade ;  A  put  in  $540  for  6 
months,  and  B  $450  for  8  months;  they  gained  $513; 
what  was  each  man's  share  of  the  gain? 

Gain  on  $540  for  6  months  =  gain  on  6  x  $540  for  1  month. 
*'     $450  for  8  months  =        "      8  x  $450 

Total  sum  in  trade  for  1  month  =  $3240 +  $3600  =  $6840. 

Gain  on  $6840  =  $513; 

^A  —  ^6  8  4  0  —  4  0'  > 

"     $3240  =  $1?AJ^-^  =$243  =  ^'s  gain. 
"     $3600  =  $3^0 lili  =  $270  =  5's  gain. 

Exercise  ex. 

1.  Three  men  A,  B,  and  (7,  rented  a  pasture  for  $70.56  ; 
A  put  in  36  cows  for  5  months ;  B  48  cows  for  4  months ; 
and  C  72  cows  for  3  months ;  what  part  of  the  rent  ought 
eech  to  pay  ? 
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2.  Bowman,  Johnston,  and  IIckhI  aprrecd  to  do  a  piece  of 
work  for  JflOOO;  lk)wnian  furnishctl  7  men  for  30  days; 
Johnston  5  men  for  40  days ;  and  Reed  6  men  for  32  days; 
how  much  should  eacli  receive  if  thoy  paid  $95  clerk  hire? 

3.  Two  {x'Tsons  are  in  partnership  2  years ;  A  at  first 
put  in  82r>(X)  and  B  830a);  at  the  end  of  nine  months  A 
took  out  §800  and  B  put  in  8500 ;  they  lost  in  two  years 
83825  ;  what  was  each  one's  share  of  the  loss? 

4.  Ay  B,  and  6*  eng-age  in  business  together;  ^  puts  in 
820000,  and  after  3  months  he  takes  in  B  as  a  partner 
with  820000 ;  at  the  end  of  3  months  more  they  take  in  C 
as  a  partner,  with  a  cajntal  of  8K)0CX).  If  they  gained 
during  the  year  87800,  what  was  each  partner's  share  of 
the  ^^ain? 

Section  IV.— Averages. 

200.  The  Average  of  several  numbers  is  that  number 
which  substituted  for  each  of  them  will  produce  a  sum 
equal  to  that  of  the  given  numbei*s. 

Ex.  1.  t^nd  the  average  of  30,  35,  42,  80  and  100. 
30  +  35  +  42  +  80+100=287. 
There  are  5  numbers ;  therefore  i  of  287  will  be  the  num- 
ber which  substituted  for  each  of  the  given  numbers  will 
produce  the  sum  287  :  -|^  =  57-4. 

Exercise  cxL 

Find  the  average  of 

1.16,  18,  26,  30,  36,  42,  50  and  56. 

2.  17,  0,  20,  30,  70,  100,  27,  9  and  17. 

3.  120,  340,  560,  780,  320  and  840. 

4.  Five  pupils  obtained  the  following  marks  at  an  exami- 
nation, 60,  36,  75,  21,  and  80,  respectively  ;  what  was  their 
average  mark  ? 

5.  There  were  45  pupils  at  school  on  Monday,  43  on 
TTuesday,  47  on  Wednesday,  45  on  Thursday,  and  40  on 
Friday.     What  was  the  average  attendance  for  the  week  ? 
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6.  The  average  temperature  of  the  different  months 
during  the  past  37  years  at  Toronto  was,  of  Jan.  22° -94, 
Feb.  22°-58,  March  29°-05,  April  40°-63,  May  51°-68,  June 
fil°-84,  July  67°-43,  Aug.  66°-32,  Sept.  58°-lO,  Oct.  45°-74, 
Nov.  36° -03,  Dec.  25° -57.  What  v/as  the  average  yearly 
temperature  during  that  period  ? 

If  several  values  are  the  same,  they  must  be  repeated  in 
making  the  addition,  or  what  is  the  same  thing,  the  value 
must  be  multiplied  by  the  number  of  times  which  it  occurs. 

7.  A  grocer  sold  3  lb.  of  tea  at  75  cents  per  lb.  and  2  lb. 
at  50  cents  per  lb. ;  what  was  the  average  price  ? 

3x75ct8.+2x50ctS.      OE  J. 

=:b5  cents. 

0 

8.  Two  purchases  have  been  made  of  15  lb.  weight  at 
$2.50  per  lb.,  and  25  lb.  at  $1.80  per  lb. ;  what  is  the 
average  price  per  lb.  ? 

9.  A  merchant  sold  8  lb.  of  tea,  11  lb.  of  coffee^  and  25  lb. 
of  sugar,  at  an  average  of  15  cents  a  pound.  The  tea  was 
worth  30  cents  a  pound^  the  coffee  25  cts.  a  pound,  and  the 
sugar  7  cents  a  pound  ;  did  he  gain  or  lose,  and  how  much  ? 

10.  A  mixes  25  gal.  of  water  with  125  gal.  of  vinegar, 
which  cost  him  40  cents  per  gallon.  How  much  must  he 
charge  per  gallon  so  as  to  make  a  profit  of  33^  per  cent.  ? 

11.  A  jeweller  mixes  4  oz.  of  gold,  18  carats  fine,  with 
12  oz.  10  carats  fine.     How  fine  is  the  mixture? 

12.  I  bought  475  barrels  of  flour,  part  at  $6.50  per  barrel 
and  the  rest  at  $6.75.  The  average  cost  per  barrel  was 
^6 If .     How  many  barrels  at  each  price  were  bought  ? 

13.  A  mixture  of  gold  and  silver  weighs  15  oz.  and  is 
worth  $128,  but  if  the  proportions  of  gold  and  silver  be 
reversed   it  is  worth  $142.      Gold  being  worth  $16  per 

mce,  find  the  price  of  silver  per  ounce. 

14.  In  a  class  there  were  six  boys  whose  respective 
heights  were  4  ft.  5  in.,  4  ft.  6  in.,  5  ft.,  4  ft.  7^  in.,  4  ft.  91 
in.,  and  4  ft.  1-^  in.  What  was  the  aggregate  of  their 
heights  and  what  tlieir  average  height  ? 


CHAPTER  X. 


SQUARE  ROOT. 


1.  What  is  the  second  power  of  5  ?  of  9  ?  of  12? 

2.  What  number  multiplied  by  itself  will  produce  36? 
49?  121?  81? 

3.  Find  the  number  whose  second  power  is  9  ;  is  25 ;  is 
64  ;  is  144. 

4.  Resolve  each  of  the  following-  numbers  into  fwo  equal 
factors:  16,  25,  81,  49,  100. 

201.  The  Second  Pouoer  of  a  number  is  called  it6 
Square. 

Note. — The  square  of  a  number  is  indicated  by  writing: 
2  to  the  right  and  alx)ve  the  irivcn  niiiiilwr:  flius.  5-  is 
read  5  squared. 

202.  The  Square  Root  of  a  number  is  one  of  Its  tiDO 
equal  factors. 

203.  12=   1.         102=   100.        1002  =  10000. 
92=81.         992=9801.         9992=998001. 

Hence,  it  appears  that  if  any  number  be  divided  into 
periods  of  two  figures  each,  beginning  with  the  units'  place 
the  number  of  jxTiods  will  represent  the  number  of  places 
in  the  square  root  of  tlic  number.  The  left  hand  period 
may  contain  but  one  figure. 

204.  To  find  the  law  of  the  square  of  a  number. 

25  =  20   +5 
25  =  20   +5 

125     20«+20x5 
50  20x5  +  52 


625     202+2x20x5  +  52 
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Hence  the  square  of  a  number  of  two  digits  is  equal  to 
the  square  of  the  te7is,  plus  ticice  the  tens  multiplied  by 
the  units  J  plus  the  square  of  the  units. 

Thus,  instead  of  actually  multir^ying  and  adding  we  simply 
indicate  the  multiplication  and  addition.  This  we  do  that  we 
may  trace  the  tens  and  units  separately  through  the  process,  to  see 
where  we  may  find  them  in  the  product. 


Ex.  1.  Find  the  square  root  of  2025. 


2025(45 
16 


1600  +  2x40x5  +  52(40  +  5 
1600 


85 


425 
425 


2x40  +  5 


2x40x5  +  52 
2x40x5  +  52 


Dividing  the  number  into  two  periods  we  find  that  the  root 
will  consist  of  tens  and  units.  We  then  find  the  largest 
number  whose  square  does  not  exceed  20.  This  is  4 
tens  or  40.  We  then  square  the  4  tens  which  gives  16 
hundred,  and  then  place  the  16  under  the  first  period  and 
subtract ;  this  takes  away  the  square  of  the  tens  and  leaves 
425,  tchich  is  twice  the  product  of  the  tens  multiplied  by 
the  units  plus  the  square  of  the  units.  Dividing  425  by 
twice  the  tens,  or  80,  we  obtain  5,  the  probable  units'  figure 
of  the  root.  Adding  the  units'  figure  (5)  to  the  trial  divisor, 
80,  we  obtain  the  complete  divisor,  80  +  5.  Since  this 
divisor  consists  of  twice  the  product  of  the  tens  plus  the 
units,  if  we  multii)ly  this  quantity  by  the  number  of  units, 
we  obtain  twice  the  tens  multiplied  by  the  units,  plus  the 
square  of  the  units,  or  425,  which  we  subtract.  As  there 
N  no  remainder  the  square  root  is  45. 


Exercise  cxii. 
Find  the  square  root  of 


1.  289. 

5.  1296. 

9.  4096. 

2.  361. 

6.  5625. 

10.  1369 

3.  576. 

7.  9025. 

11.  2209. 

4.  625. 

8.  2401. 

12.  3136 
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1249 
1209 


40G1 


Ex.  2.  Find  the  square  root  of  4124961. 
4|12|49|61  (2031      After  findin^r  the  first  figure  of  the 
4  rcx)t  and  subtracting''  its  square  from 

the  left  liand  period  and  bringing 
down  the  next  period,  12,  we  find 
that  40  is  not  contained  in  12.  We 
therefore,  put  a  0  in  the  root,  and 
bring  down  the  next  period.  We 
then  double  the  part  of  the  root  already  found  and  write 
40  as  a  divisor.  We  call  it  400,  and  find  that  it  goes  into 
1249,  3  times.  We  put  3  in  the  root  and  annex  it  to  the 
40.  We  now  multiply  403  by  3  and  write  the  product, 
1209,  under  the  1249,  and  subtract,  etc. 
Find  the  square  root  of 


4061 
4061 


13. 
14. 
15. 
10. 
17. 
18. 


390625. 
262144. 
117649. 
499849. 
820836. 
734449. 


19. 
20. 
21. 
22. 
23. 
24. 


5764801. 

40005625. 

25080064. 

19228225. 

44502241. 

61685316. 


•701001001001  (-8366 
64 


Ex.  3.  Extract  the  square  root  of  -7  to  four  places  of 
decimals. 

In  finding  the  square  root  of 
a  decimal  fraction  care  must  be 
taken  to  make  the  decimal  con- 
consist  of  an  even  number  of 
figures.  This  is  done  so  that 
the  denominator  of  the  equiva- 
lent vulgar  fraction  may  be  a 
complete  square,    which  is  the 

rase  in    if"-  -ii>XLfi_  -7  o  o  o  o  o     p*/» 
CciaciiijoQ,   ioooo>   loooOooj  CMJ., 

-10  OOP     ptp 
1  ooooo»  *^^^- 


163 

600 

489 

1666 
16726 

11100 
9996 
110400 
100356 

10044 
Find  the  square  root  of 

.2209.  30.  .714. 

.0729.  31.  .895. 

.1024.  32.  .9. 

.0004.  33.  16.9. 

.005.  I     34.  3.61. 


but  not  in  t^o,  iVife, 


25. 

26. 
27. 
28. 
29. 


35. 
36. 
37. 
38. 
39. 


71. 

6.4. 
14.4. 

50.1264. 
5416.96. 
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Exercise  cxiii. 

1.  A  man  owns  a  farm  in  the  form  of  a  square,  which 
contains  10  acres ;  how  many  rods  in  length  or  breadth  is 
it? 

2.  What  would  it  cost  to  fence  a  square  lot  containing 
160  acres,  at  the  rate  of  $4  per  rod  ? 

3.  I  have  a  room  in  the  form  of  a  square,  which  requires 
100  yards  of  carpet  to  cover  it ;  what  is  the  size  of  the 
room,  if  the  carpet  is  1  yard  wide  ? 

4.  What  is  one  of  the  equal  factors  of  15625. 

5.  A  garden  contains  1452  square  yards,  and  it  is  3 
times  as  long  as  it  is  broad.     Find  its  length  and  breadth. 

6.  A  certain  public  hall  in  a  city  contains  2646  square 
feet,  and  its  length  is  1^  times  its  breadth ;  what  are  the 
dimensions  of  the  hall  ? 

7.  A  merchant  bought  a  certain  number  of  yards  of 
muslin,  giving  as  many  cents  for  each  yard  as  there  were 
yards.  The  whole  cost  $72.25.  How  many  yards  did  he 
buy  and  at  what  price  per  yard  ? 

8.  What  must  be  the  dimensions  in  feet  and  inches  of  a 
square  garden-lot,  which  shall  be  equal  to  two  rectangular 
ones  measuring  respectively  8  by  10  and  8  by  18  rods  ? 

9.  A  rectangular  court  that  is  twice  as  long  as  it  is  wide 
contains  31250  square  feet.     How  long  and  wide  is  it? 

10.  A  body  of  soldiers  in  column  forms  361  ranks  9 
abreast ;  if  they  were  drawn  up  in  solid  square,  how  many 
would  there  be  in  each  face  ? 

11.  A  piece  of  cloth  is  5  times  as  long  as  broad,  and  costs 
£19  ;  supposing  the  price  to  be  4s.  9d.  a  square  yard,  find 
the  dimensions  of  the  piece. 

12.  The  area  of  a  square  field  is  10  acres ;  what  will  it 
cost  to  l)uild  a  wall  round  it  at  85  cents  per  square  yard  of 
walling,  if  the  wall  be  2  yards  high  ? 


CHAPTER  XL 


MEASUREMENT  OF  SURFACES  AND 
SOLIDS. 


Section  I.— The  Rectangle. 
a r^b 


Fi(;.  1.  ^ 

205.  acdb  lias  iu  sides  i>arallul  and  its  angles  ii^m 
antrles.     It  is  called  a  Kectaiigle. 

Supi)Ose  the  line  ab  to  be  divided  into  8  units,  and  ac 
into  4  of  the  siime  units ;  draw  lines  through  the  points  of 
division  parallel  to  ac,  ab  res}K3Ctivcly.  Then  the  rect- 
angle is  divided  into  a  number  of  equal  squares,  each  con- 
structed on  a  line  equal  to  the  unit  of  linear  measurement. 

Evidently  their  number  may  he  found  by  multiplying 
the  number  of  square  units  of  measure  which  can  be 
2)laced  on  one  side  of  the  rectangle  by  the  number  of  cor- 
respomling  linear  units  in  the  adjacent  side. 

It  is  of  tho  utmost  importanco  that  this  first  principle  of  surface 
measurement  bo  thoroughly  understood,  as  tho  more  difficult  ones 
will  bo  traced  back  to  this  fundamental  ])rinciple. 

Ex.  1.  A  room  is  16  feet  long  and  15  feet  wide ;  what  is 
its  area  ? 

Ai*ea  of  surface    1  ft.  long  by    1  ft.  wide  =  l  sq.  ft. 
"  18  ft.  long  by    1  ft.  wide  =  18  sq.  ft. 

"  18  ft.  long  by  15  ft.  wide  =  15  x  18  sq.  ft. 

=  270  sq.  ft. 
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Exercise  cxiv. 

Find  the  area  of  the  rectangles  having  the  following 
dimensions : 


1.  8  ft.  by  12  ft. 

2.  6i  ft.  by  14  ft. 

3.  21  ft.  by  25  ft. 


4.  2  yd.  2  ft.  by  7  vd. 

5.  17  yd.  by  20  vdl!  2  ft. 

6.  19  ft.  7  in.  bv  24  ft. 


7.  What  will  it  cost  to  plaster  a  room  16  ft.  long,  14  ft. 
wide  and  9  ft.  high,  at  17  cents  a  square  yard? 

8.  How  many  acres  in  a  rectanglar  field  30  rods  long 
and  22  rods  wide  ? 

9.  How  many  bricks  8  in.    long  and  4  in.   wide   are 
required  to  make  a  walk  78  ft.  long  and  4  ft.  wide  ? 

10.  Find  the  surface  of  a  pane  of  glass  measuring  37-J- 
in.  long  and  23  in.  wide. 

Section  II.— Carpeting  Rooms. 

206.  Carpets  are  sold  in  strips,  and  when  the  width  jf  a 
trip  is  known,  we  can  ascertain  what  length  of  carpet  will 
I  k;  required  to  cover  a  given  surftice. 

Ex.  1.  How  many  yards  of  carpet  2  ft.  3  in.  wide  will 
he  required  for  a  room  21  ft.. by  18  ft.? 
Area  of  surface  to  be  covered    .     .     .   =18  x  21  sq.  ft. 
Length  of  carpet  1  ft.  wide,  required 

to  cover  given  area =18x21  feet. 

Length  of  carpet,  2\  ft.  wide,  required 

to  cover  given  area =  '-^^-  ft. 

=  56  yards. 
Exercise  cxv. 

How  many  yards  of  carpet  27  in.  wide  will  be  required 
for  rooms  whose  dimensions  are 


1.  27  ft.  by  21  ft.? 

2.  15  ft.  by  12  ft.? 


3.  18  ft.  by  24  ft.? 

4.  26  ft.  by  36  ft.  ? 
Find  the  cost  of  carpeting  rooms  whose  dhncnsions  are 

5.  18  ft.  by  20  ft.,  with  carpet  3  ft.  wide,  at  $1.20  a  yd. 

6.  20  ft.  by  24  ft.,  witli  carpet  30  in.  wide,  at  90  cts.  a  yd. 

7.  15  fr   ^-  M\  ft.,  with  carpet  3  ft.  wide,  at  |1  a  yd. 
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Section  III.— Papering  a  Room. 

207.  Koom  papei*s,  like  carpets,  arc  sold  in  .  ;..i.,  .^..^, 
we  ascertain  the  quantity  that  will  cover  a  wall  in  the 
same  manner  as  we  ascertained  tlic  (luantity  of  carpet 
required  to  cover  a  floor. 

Ex.  1.  IIow  many  yards  of  paper  l(i  in.  wide  will  be 
retjuired  for  a  room  18  ft.  lon^,  14  ft.  wide,  and  8  ft.  high, 
which  contains  1  door  7  ft.  hij^h  by  3-J-  ft.  wide  and  3  win- 
dows each  5  ft.  liijL,di  by  2 J  ft.  wide? 

Length    of   surface  to  be 

covered =(18  +  14  + 18  + 14)  ft.  =  64  ft. 

Area  of  entire  walls  .     .     .  =(8  x  ()4)  sq.  ft.  =  512  sq.  ft. 

Area  of  door =(3.J  x  7)  sq.  ft.=24i  sq.  ft. 

Area  of  3  windows    .     .     .  =(3  x  2.V  x  5)  sq.  ft.  =  37^  sq.  ft. 

Area  of  door  and  windows  =(24J  +  37.})  sq.  ft.  =02  sq.  ft. 

Area  to  be  papered   .     .     .  =(.512  -  02)  sq.  ft.  =450  sq.  ft. 

4,50  square  feet     ....  =450  x  144  sq.  in. 

.*.  length  of  paper  required  =  LL^Jilii  =  4050  in. 

=  112!  yards. 

Exercise  cxvi. 

1.  How  many  yards  of  pai>er  20  in.  wide  will  he  ret^uired 
for  a  room  20  ft.  long,  15  ft.  wide,  and  i)  ft.  high? 

2.  IIow  many  S(\.  ft.  of  paper  will  be  required  for  a  room 
1.^  ft.  D  in.  long,  15  ft.  3  in.  wide,  and  8 J  ft.  high? 

-  A  room  24  ft.  long,  20  ft.  wide,  and  10  ft.  high  con- 
tains 2  doors  each  7  ft.  by  4  ft.,  and  6  windows  each  51  ft. 
by  4  ft. ;  find  how  many  yards  of  paixir  2  ft.  wide  will  be 
required  to  paper  it? 

4.  IIow  many  yards  of  paper  30  in.  wide  will  it  require 
to  cover  the  walls  of  a  room  15  ft.  long,  12  ft.  wide,  and  8 
ft.  high  ? 

5.  William  Benson  has  agreed  to  plaster  the  walls  and 
ceiling  of  the  room  in  the  last  example,  at  10  cents  per  sq. 
yd.;  what  will  his  bill  amount  to? 
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Section  IV.— The  Parallelogram. 
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Fig.  3. 


208.  A  Parallelogram  is  a  four-sided  figure  whose 
opposite  sides  are  parallel. 

Make  a  parallelogram  acdb,  Fig.  2,  from  a  piece  of 
board  about  half  an  inch  thick.  Divide  vertically  as  in 
e  f  and  insert  pins  so  that  it  may  be  easily  put  together 
,'i,<2:ain.  Change  the  parallelogram  into  a  rectangle  as  in 
'ig,  3.  The  area  of  the  rectangle  is  found  as  in  Art.  205. 
1  IS  length  is  the  length  of  the  parallelogram  and  its  breadth 
is  the  p(ii*pendicular  height  of  the  parallelogram. 

It  is  evident  that  into  whatever  form  tcny  block  may  be  changed, 
its  surface  must  remain  the  same. 

Exercise  cxvii. 

1.  A  county  ditch  18  ft.  wide  and  105  rods  long  was  dug 
diagonally  across  a  farm  ;  how  many  square  rods  did  the 

•wner  lose  ? 

2.  A  farmer  buys  a  farm  of  100  acres  at  |45  per  acre, 

■  cross  which  a  riv(;r  runs  diagonally.  If  the  river  measures 
^7  ft.  wide  and  ()2  rods  long,  how  much  is  the  land  worth 
that  it  covers? 

3.  IIow  many  rectangles,  each  having  a  base  12  ft.  long 
•tnd  a  })readth  of  8  ft.,  would  be  required  to  have  the  same 
I  rea  as  a  parallelogram  48  ft.  long  with  a  perpendicular 
iieight  of  12  ft.? 

4.  If  a  paral!  .ogram  10  ft.  long  and  12  ft.  wide  were 
'hanged  into  the  form  of  a  rectangle,  what  would  be  the 
area  of  the  rectangle? 
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Section  V.— The  Triangle. 

a 


Fig.  4. 

209.  Make  from  a  board  a  triangle  a  b  c,  whose  sides  are 
bisected  in  d  and  e.  Turn  the  triangle  round  e  into  the 
position  aec,  thus  changing  the  triangle  abc  into  the 
parallelogram  acbd,  whose  length  is  the  base  of  the  tri- 
angle and  wliosc  width,  f  g%  is  half  the  perpendicular 
height.  If  bced  be  cut  vertically  in  fg  the  triangle 
may  be  changed  into  a  rectangle,  as  in  Art.  208. 

A  mental  picture  is  thus  formed  in  the  pupil's  mind  of  the  fact 
that  any  triangle  can  })&  changed  into  a  parallelogram  or  rectangle 
of  the  same  area,  the  same  base  and  half  the  })erpendicular  heignt. 

Exercise  cxviii. 

1.  The  gable  end  of  a  barn  measures  along  the  base  24 
ft.  and  the  perpendicular  distance  from  the  base  to  the 
ridge  is  12  ft.  How  many  square  feet  of  lumber  will  be 
required  to  inclose  it? 

2.  A  rectangle  is  1 6  inches  long  and  10  inches  wide,  and 
a  triangle  has  a  base  8  inches  long  and  a  perpendicular 
height  of  10  inches  ;  how  many  times  greater  is  the 
rectangle  than  the  triangle  ? 
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3.  How  much  will  it  cost  to  inclose  a  barn  which  is  36 
ft.  long-,  24  ft.  wide,  14  ft.  to  the  plates,  and  10  ft.  from  the 
plates  to  the  ridge,  with  lumber  at  $14  per  thousand? 

4.  The  slant  height  of  an  octagonal  steeple  is  56  ft.  and 
the  circumference  of  its  base  is  32  ft. ;  how  much  will  it 
cost  to  cover  it  with  sheets  of  tin  28  by  10  in.  at  7  cents 
per  sheet  ? 

5.  The  area  of  a  triangular  field  is  1|  acres,  and  the  per- 
pendicular height  is  750  links  ;  find  the  length  of  the  base. 


Section  VI.— The  Right-angled  Triangle. 
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Fig.  5. 

210.  In  Fig.  5  take  hd  =  gc.  Then  the  square  on  gc 
is  equal  to  the  square  on  hd.  bhd  is  a  right-angled 
triangle  and  the  squares  abdc,  efcg  are  the  squares  on 
its  sides.  Move  each  of  the  triangles  heg,  bhd  along 
the  hypothenuse  of  the  other,  without  rotation  into  the 
positions  abk,  ef  k.  Tlic  figure  formed  is  the  square  on 
b  h,  the  hypotlienuse  of  the  right-angled  triangle  bhd,  and 
is  evidently  equal  to  the  sum  of  the  squares  on  its  sides. 

Thnce  in  any  right-angled  triangle  the  square  on  the 
hypothenuse  is  equal  to  the  sum  of  the  squares  on  its  sides. 


188 


ELEMENTARY    ARITHMETIC. 


Exercise  cxix. 

1.  ir  the  fifablo  end  of  a  house  34  ft.  wide  is  14  ft.  high, 
wliat  is  the  Icn*,^th  of  the  rafters? 

2.  Find  tlie  width  of  a  house  whose  rafters  are  12  ft.  and 
15  ft.  respectively  and  form  a  right  angle  where  they  meet. 

3.  A  ladder  78  ft.  long  stands  close  against  a  building ; 
how  far  must  it  be  drawn  out  at  the  foot  that  the  top  may 
be  lowered  0  ft.? 

4.  A  tree  was  broken  51  ft.  from  the  top,  and  fell  so  that 
the  end  struck  24  ft.  from  the  foot ;  what  was  the  length  o: 
the  tree  ? 

5.  What  is  the  shortest  distance  between  the  lower  cor- 
ner and  the  up})or  opposite  corner  of  a  room  60  ft.  long,  31' 
ft.  wide,  and  51  ft.  hifrji  ? 


Section  VII.— The  Circle. 
10 


Fig.  7. 


Fio.  c. 

211.  From  a  piece  of  sole  leather,  make  a  circle  and 
divide  it  into  triangles  as  in  Fig.  6.  By  changing  the  circle 
into  the  form  of  Fig.  7  we  have  a  parallelogram.  The  area 
of  the  parallelogram  is  equal  to  the  length  multiplied  by 
the  breadth.  The  length  is  evidently  half  the  circumfer- 
ence and  the  breadth  is  half  the  diameter,  which  is  the 
radius  of  the  circle. 

Hence  to  fiml  the  area  of  a  circle,  multiply  half  the 
circumference  by  the  radius. 
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It  is  found  that  the  circumference  of  a  circle  divided  by 
the  diameter  =  3-1416,  which  is  usually  denoted  by  the 
Greek  letter  tt. 

Hence  —  =  ;r ;   .  • .  c  =  2;r7*. 


Again,  area  =  ^c'xr 


\Ttrx  r^Ttr' 


Exercise  cxx. 

1.  How  many  yards  of  carpeting  1  yd.  wide  would  be 
required  to  cover  a  circular  hall  45  ft.  in  diameter? 

2.  The  circumference  of  a  race-track  is  one  mile  ;  what 
is  the  area  ? 

3.  How  many  feet  of  iron  must  a  blacksmith  buy  for  the 
tires  of  12  wheels  4  ft.  in  diameter? 

4.  What  space  would  the  driving  wheel  of  a  locomotive 
5  ft.  3  in.  in  diameter..pass  over  in  making  25  revolutions  ? 

5.  How  much  farther  will  a  horse  have  to  run  in  going 
round  the  sides  of  a  square  mile  of  land,  than  in  going 
round  the  same  area  in  the  form  of  a  circle  ? 


Section  VIIL— Rectangular  Solids. 

d  c 


:z 


^ 


/ 


FlO.  8. 


Fig.  8  is  a  Rectangular  Solid  of  which  abed  is  its 
upper  surface.  As  in  the  rectangle,  Art.  205,  lines  are 
drawn  dividing  the  sides  into  equal  squares.  The  number 
of  cubic  units  of  measure  which  can  be  placed  on  the  line 
b  C  corresponds  to  the  number  of  Hnear  units  of  measure  in 


l^O  ri^EMENTAin      \in  I  iiMKTir. 

iliai  lino;  and  ilu'  ihuhIkt  tliat  can  \h:  placed  on  the  sur- 
fact'  abed  is  th(;  niunlK;r  on  b  C  nmltipliod  In'  the  nunilxT 
of  linear  units  of  measure  in  the  a(lj;ic<nt  side  ab.  If  tin- 
number  of  cubic  units  of  measure  on  abcd  be  multiplitMl 
by  the  numlxu*  of  linear  units  of  measure  corresponding  u> 
the  height  of  the  solid  the  product  will  evidently  b*-  •' 
number  of  cubic  units  of  measure  in  the  whole  solid. 

Hence,  to  find  the  number  of  cubic  units  of  measure  m  a 
rectangular  solid,  multiply  the  munher  of  cubic  units  of 
measure  that  can  he  placed  on  a  line  called  the  breadth, 
by  the  number  of  linear  units  of  measure  in  the  length, 
and  this  product  by  the  number  of  linear  units  of  measure 
in  the  height. 

Ex.  1.  Find  the  number  of  cubic  feet  in  a  room  16  ft. 
long,  14  ft.  wide  and  9  ft.  high. 
No.  of  cu.  ft.  which  ciin  Ixi  placed  on  length  =  16  cu.  ft. 

"  "  "         upper  surftice  =  14  x  16  cu.  ft. 

Whole  number  of  cubic  feet  in  room    .     =9  x  14  x  16cu.ft. 

=  2016  en.  ft. 

Exercise  cxxi. 

Find  the  cubic  content  of  the  rectangular  solids  whose 
dimensions  are 


1.  8  ft.,  6  ft.,  5  ft. 

2.  2i  ft.,  5i  ft.,  7i  ft. 


3.  3  ft.,  7J-  ft.,  8i  ft. 

4.  2-6  ft.,  3-5  ft.,  5  ft. 


Ex.  2.   How  many  bricks  will  be  required  to  build  a 
wall  20  ft.  long,  15  ft.  high,  and  18  in.  thick,  fv^'''  ^  •  ^k 
being  8  in.  long,  4  in.  wide,  and  3  in.  thick  ? 
Cubic  content  of  wall    .    .     =(20  x  12  x  15  x  12  x  18)cu.in. 

brick  .    .     =(8x4x3)cu.  in. 
.'.  number  of  bricks  required  =  soxigxisxiaxie 

8X4X3 

=  8100 

5.  How  many  bricks  will  be  required  to  build  a  wall  45 
ft.  long,  20  ft.  high  and  15  in.  thick,  each  brick  being  9  in. 
long,  4 J  in.  wide  and  3  in.  thick? 

6.  Wliat  will  it  cost  to  put  a  stone  foundation  under  a 
bam  36  ft.  long,  by  21  ft.  wide  at  $2  a  cubic  v  "  '  the 
wall  being  7  ft^  high  and  2  ft.  thick  ? 
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7.  The  length  and  breadth  of  a  tank  are  60  and  42  ft. 
respectively ;  find  the  depth  in  order  that  it  may  contain 
^40  cubic  yards. 

8.  The  breadth  and  thickness  of  a  beam  are  20  and  15 
inches  respectively ;  find  the  length  of  a  piece  which  con- 
tains 10  cubic  feet. 

Ex.  3.  How  many  cords  of  wood  in  a  pile  36  ft.  long, 
10  ft.  6  in.  wide  and  4  ft.  high  ? 
Xo.  cu.  ft.  which  can  be  placed  on  length  =  36  cu.  ft. 
"      "  "  ''     upper  surface  =  10|x  36  cu.  ft. 

in  pile =4  x'lOi  x  36  cu.  ft. 

"      *♦       in  cord   .......      =128cu.  ft. 

"  cords  in  pile _ 4x10^x86  cords 

■^  12  8 

=  11-8125 

9.  How  many  cords  of  wood  in  a  pile  50  ft.  long,  11  ft. 
3  in.  high,  and  5  ft.  wide? 

10.  How  many  cubic  inches  in  a  tank  9  ft.  6  in.  long,  5 
ft.  3  in.  wide,  and  3^  ft.  deep  ?  How  many  Imperial  or 
standard  gallons  will  it  hold  ? 

11.  We  receive  the  oil  used  in  our  lamp  in  a  tin  can  8 
in.  long  and  wide,  and  12  in.  deep  ;  how  many  gallons  in 
the  can  when  full  ? 

12.  Find  the  weight  of  6  planks,  each  12  ft.  6  in.  long, 
11^  in.  wide,  and  4  in.  thick,  if  the  weight  of  a  cubic  foot 
of  the  wood  is  24  lb. 

13.  A  piece  of  copper  1  ft.  long,  9  in.  wide,  and  |  in. 
thick  is  rolled  into  a  plate  6  ft.  long  and  4  ft.  wide ;  how 
thick  will  the  plate  be  ? 

14.  A  log  of  square  timber  is  18  ft.  long,  18  in.  broad, 
and  15  in.  thick  ;  if  2^  solid  feet  are  cut  off  the  end  of  it, 
what  length  is  left  ? 

15.  A  cistern  is  partly  full  of  water  and  has  250  gallons 
in  it.     If  the  length  of  the  cistern  be  6]  ft.  and  the  breadth 

. }  ft.,  find  the  depth  of  the  water. 

16.  A  cistern  is  12^  ft.  long  and  8  ft.  wide ;  if  when  it  is 
full  of  water  1500  gallons  are  drawn  off,  how  much  will 
the  surface  of  the  water  sink  ? 


(;ifAi''n;i.'   xii, 


Miscellaneous  Problems. 

1.  A  f:f.arrison  of  80()  nuMi  had  jn'ovisions  to  jasi  for  tju 
days,  but  15  days  afterwards  80  ineii  were  killed;  how 
long  will  they  last  the  remainder? 

They  would  last  SOO  men  45  days. 

1  man  800  x  45  days. 
720  men  1«  ^±*I  days  =  50  davs. 

7  2  0  -^ 

2.  28  shanty  men  have  provisions  for  20  days,  but  7  men 
more  arrived  ;  how  long"  will  the  provision  now  last  y 

3.  A  garrison  of  1000  men  were  victualled  for  28  aa\»  ; 
after  11  days  it  was  reinforced  by  2400  men;  how  long 
will  the  provisions  last? 

4.  A  garrison  of  450  men  had  provisions  for  5  months, 
but  200  men  were  sent  away  ;  how  long  will  the  provisions 
last  the  renuiinder? 

5.  A  garrison  of  1000  men  were  victualled  for  30  days  ; 
after  10  days  it  was  reinforced  by  3000  men  ;  in  what  time 
would  the  provisions  be  exhausted  ? 


6.  A  can  do  a  piece  of  work  in  8  days,  and  B  can  do  it 
in  9  days ;  how  long  will  it  require  A  and  B  working 
together  to  do  it  ? 

The  part  A  does  daily     .     =  ^ 
B     ''        "        .     =i 
^  and  i?  do  daily  =  I -f  ^=iJ 
.*.  they  do  -V  "^  iV  t^«^y  ; 
.-.  they  do  the  whole  work  in  |f  days,  ur  Ij'-  days. 

7.  A  can  do  a  piece  of  work  in  12  hrs.,  and  B  ciin  do  it 
in  15  hi*s. ;  in  what  time  can  both  working  together  do  the 
work  ? 
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8.  A  can  do  a  piece  of  work  in  20  days,  B  can  do  it  in  24 
days,  and  C  can  do  it  is  30  days  ;  in  what  time  will  they 
all  do  it  working  together  ? 

9.  A  can  build  a  wall  in  8  days,  B  in  12  days,  and  6Mn 
15  days ;  in  what  time  can  they  all  build  it  working  to- 
gether ? 

10.  A  quantity  of  flour  lasts  a  man  ard  wife  9  days,  and 
the  wife  alone  27  days ;  how  long  wouid  it  last  the  man 
alone  ? 

11.  A  can  do  a  piece  of  work  in  20  days ;  after  working 
at  it  for  8  days  B  comes  to  help  him  and  they  finish  the 
work  in  5  days ;  how  long  would  It  take  B  by  himself  to 
do  the  work  ? 

12.  A  can  do  f  of  a  piece  of  work  in  8  days ;  B  can  do 
f  of  the  same  work  in  12  days  ;  in  what  time  could  both 
working  together  do  2  such  pieces  of  work  ? 

13.  ^  and  B  can  mow  a  field  in  12  days  ;  A  and  C  in  15 
days  ;  B  and  C  in  20  days ;  in  what  time  could  A  mow  it 
by  himself? 

A  and  B  can  do  -^  of  work  in  1  day  ; 
A  and  C       "       -^ 


B  and  C       ''       'i' 


.-.  2  ^'s  and  2  ^'s  and  2  6"s       "       r2  + 1-5  +  21 


20 

1 
20  —  5  ) 


A  and  B  and  C  "       i  of  i  "    =-i- , 


20  > 


•  ^  U  0      2  0  >! 

.  •.  A  can  do  the  work  in  20  days. 

14.  A  and  B  can  do  a  piece  of  work  in  8  days ;  A  and  C 
can  do  it  in  9  days,  and  B  and  C  in  10  days ;  in  what  time 
can  all  three  working  together  do  it  ? 

15.  A  and  C  can  dig  a  garden  in  10  days  ;  B  and  Ccan 
dig  \  of  tlie  same  garden  in  4  days,  and  B  alone  can  dig  it 
in  20  days ;  in  what  time  can  A  do  it  by  himself  ? 

16.  A  piece  of  work  has  been  half  done  l)y  A,  J5,  and  C 
working  together,  in  8  days;  if  A  and  B  together  can 
finish  it  in  12  days,  in  what  time  could  C  have  finished  it? 
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17.  A  c<an  do  a  piece  of  work  in  G  days  of  10  hours  each, 
and  B  can  do  it  in  8  days  of  !)  hours  each ;  for  liow  many 
hours  a  day  should  A  and  B  be  engaged  together,  that  the 
work  may  be  done  in  4  days  ? 

18.  If  r>  men  or  9  women  can  do  a  piece  of  work  in  1 1' 
days,  in  what  time  will  4  men  and  7  Avomen  do  it? 

()  men  do  the  work  in  12  days  .'.  I  man  dot*8  ^^o  of  it  in  1  day. 
9  women  do  the  work  in  12  days  .'.  1  woman  does  j^g  of  it 

in  1  day ; 
.*.  4  men  and  7  women  do  ^^  +  -^  or  -^  of  it  in  1  day  ; 

**  "  do  f-i  „  of  it  in -,\  day  ; 

"  "  do  it  in  "4^  day,  or  8-i\  days. 

19.  If  7  boys  or  4  men  can  do  a  piece  of  work  in  9  days, 
in  what  time  can  4  boys  and  7  men  do  it  ? 

20.  If  3  men  or  5  women  do  a  piece  of  work  in  1 2  da5''s, 
in  what  time  ciin  2  men  and  1  woman  do  it  ? 

21.  If  1  man  and  2  women  can  do  a  piece  of  work  in  8 
days,  and  3  men  and  4  women  can  do  it  in  3  days,  in  what 
time  Ciin  1  man  or  1  woman  do  it  ? 

Since  1  man  and  2  women  do  ^  ol'  ='  ' 

.'.     2  men  and  4  women  do  \ 
But     3  men  and  4  women  do  ^ 

.'.     1  man  does  i  -  t>  or  ^  "         '* 

.*.     1  man  will  do  it  in  12  days. 
Now  1  man  and  2  women  do  J-  of  it  in  1  day ; 
2  women  do  ^  -  ^o,  or  2t         "         " 

.*.     1  woman  will  do  it  in  48  days. 

22.  If  3  men  and  2  boys  do  a  piece  of  work  in  8  days, 
and  3  men  and  7  boys  can  do  it  in  6  days,  in  what  time 
can  1  man  or  1  boy  do  it  ? 

23.  If  2  men  and  5  boys  can  do  a  piece  of  work  in  20 
days,  and  1  man  and  8  boys  can  do  it  in  18  days,  in  what 
time  Ciin  1  man  or  1  boy  do  it  ? 

24.  If  7  men  and  5  women  can  do  a  piece  of  work  in  2| 
days,  and  3  men  and  8  women  can  do  it  in  3|i  days,  in 
what  time  can  1  man  or  1  woman  do  the  work  ? 
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25.  3  women  and  2  boys  can  do  a  work  in  6f  days,  and 
2  women  and  3  boys  can  do  it  in  7--pj  days ;  in  what  time 
can'  1  woman  or  1  boy  do  it  ? 


26.  A  cistern  is  filled  by  2  pipes  in  8  and  10  hours  res- 
pectively ;  in  what  time  will  they  fill  it  when  they  both 
run  at  the  same  time  ? 

They  fill  |-  +  to  o^  the  vessel  in  1  hour ; 

((  5  +  4     f^y*  _9_  a  II 

4I0  in  i  hour  ; 
.'.  they  fill  the  vessel  in  ^^  or  4|^  hours. 

27.  A  vessel  is  filled  by  3  taps,  running  separately,  in 
60,  75  and  90  minutes  respectively  ;  in  what  time  will  they 
fill  it  when  they  all  run  at  the  same  time  ? 

2S.  Two  pipes  ninning  together  can  empty  a  cistern  in 
8  hours,  and  one  by  itself  can  do  it  in  12  hours;  in  what 
time  can  the  other  empty  it  ? 

29.  Two  pipes  running  together  can  empty  a  vessel  in 
50  minutes ;  one  of  them  can  empty  f  of  the  vessel  in  40 
minutes;  in  what  time  can  the  other  empty  ^  of  it? 

30.  A  cistern  is  filled  by  two  pipes,  A  and  B,  in  20  and 
24  minutes  respectively,  and  is  emptied  by  a  tap,  (7,  in  30 
minutes;  in  what  time  will  it  be  filled  by  all  running 
together  ? 

31.  A  bath  is  filled  by  a  pipe  in  60  minutes  ;  it  is  emptied 
by  a  waste  pipe  in  40  minutes ;  in  what  time  will  the  bath 
be  emptied  if  both  pipes  are  opened  at  once  ? 

One  pipe  empties  -^  of  vessel  in  1  minute. 

Tlie  other  fills  /o  of  vessel  in  1  minute. 

.'.  when  both  are  running  (4^,  - irV))  or  y-Jo  of  the 

vessel  is  emptied  in  1  minute. 
.*.  the  vessel  is  emptied  in  120  minutes. 

32.  A  vessel  can  be  filled  by  2  taps  running  separately 
in  30  and  36  minutes  respectively,  and  emptied  by  a  third 
in  15  minutes;  if  the  vessel  is  full  and  all  3  taps  runnin^r 
at  once,  in  what  time  will  it  be  emptied  * 
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83.  A  bath  can  bo  filled  by  two  tapn  running'  separately 
in  20  and  30  minutes  rcsj)ectively,  and  emptied  by  two 
others  in  24  and  18  minutes  respectively  ;  if  the  bath  is  full 
and  all  four  taps  opened,  in  what  time  will  the  bath  he 
emptied  ? 

34.  A  pave  to  James  ^  of  his  money  and  to  John  ^«  of 
it,  and  had  $2.10  left ;  how  much  had  he  at  first? 

He  gave  awav  i  +  /«  or  }  |  of  his  money. 
He  had  left  1 J  -  j},  or  -,V 
.'.  -^  of  his  money  =  S2. 10; 

If,  or  his  money  =  $11^J^ 
=  85.40. 

35.  A  father  wiUed  to  his  eldest  son  J  of  his  property  ;  to 
his  second  son  ^  of  it,  and  to  his  youngest  son  the  rest, 
amounting  to  $7238.     What  was  the  property  worth  ? 

3r).  A  i>ost  is  ^  in  the  earth,  ~  in  the  water,  and  13  feet 
above  the  water.     What  is  the  length  of  the  post  ? 

37.  A  man  devotes  -12  of  his  income  to  charity,  -25  for 
educating  his  children,  -45  for  household  expenses,  and 
saves  the  remainder,  which  is  $284.76.  What  is  his  in- 
come ? 

38.  A  ship  whose  cargo  was  worth  $25000  being  disabled. 
•45. \  of  the  whole  cai'go  was  thrown  overboard.  What 
would  a  merchant  lose  who  owned  -25  of  the  ciirgo? 

39.  A  lalx)rer  in  one  week  dug  5  rods  more  than  i  the 
length  of  a  ditch,  and  the  next  week  he  dug  the  remaining 
20  rods;  how  long  wns  the  ditch  ? 

Length  of  ditch  dug  first  week  =  {r  ditch  +  5  rods  ; 
.*.  length  remaining    .     .     .     =^  ditch  less  5  rods; 
.'.  i  length  of  ditch  less  5  rods  =  20  rods; 
.*.  .V  length  of  ditch     .     .     .      =  20  rods  +  5  rods ; 

=  25  rods ; 
.*.  lenjrth  of  ditch    .     .     .     .     =  50  rods. 

40.  A  man  invested  $800  more  than  ^  of  his  money  in  a 
house,  and  §600  more  than  f,  of  the  remainder  in  a  lot,  and 
had  now  $900  left ;  how  much  was  he  worth  ? 
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41.  If  10  men  can  chop  90  cords  of  wood  in  8  days,  how 
many  cords  can  be  chopped  by  20  men  in  4  days  ? 

Cords  chopped  by  10  men  in  8  days  =  90  cords  ; 

"  1  man  in  8  days = f^  =  9  cords  ; 

"  1  man  in  1  day  =|  cords; 

"  20  men  in  1  day  =^^^  =  ^  cords; 

"  20  men  in  4  days  =  liil^  =  90  cords. 

Note.— When  the  pupil  has  become  familiar  with  the  unitary  system,  and 
thoroufirhly  und(TStanas  the  reason  of  each  step,  the  process  may  be  abridged 
by  leaving- out  the  steps  in  italics. 

42.  If  8  men  build  33  feet  of  wall  in  11  days,  in  how 
many  days  will  12  men  build  36  feet? 

43.  If  30  men  earn  $324  in  18  days,  how  much  will  42 
men  earn  in  87  days  ? 

44.  How  many  days  will  it  take  15  men  to  cut  810  cords 
r  wood,  working*  9  liours  a  day,  if  13  men  can  cut  364  cords 

in  15  days,  woi'kin^  12  hours  a  day? 

45.  It  costs  a  family  of  6  persons  ^135  for  6  weeks'  bviard  ? 
bow  much  will  it  cost  a  family  of  7  persons  at  the  same  rate 
for  3  weeks? 

46.  If  12  men  can  dig  a  ditch  16  rods  long-  in  8  days,  in 
how  many  days  can  24  men  dig  a  ditch  of  the  same  de)>th 
and  width,  32  rods  in  length  ? 

Time  in  which  12  men  will  dig  16  rods  — 8  days; 

"  1  man        "  1  rod  =l^^«days; 

24  men        ''       32  rods  =1^^11-2218  days ; 

24X16  •'      ' 

=  8  da  j^s. 

47.  At  what  time  between  5  and  6  o'clock  w/Il  the  horr 
aid  minute  lumds  of  a  clock  be  together? 

In   12  hours  the  minute  hand  passes  the  houi  hand  11 
rimes.     If  both  hands  are  together  at  12  o'clock : 
Time  in  which  min.  hand  will  1st  time  pass 

hour  hand =-j\- of  1?  hr*- 

Time  in  which  min.  hand  will  5th  time  pass 

hour  hand =VTofl2hrs. 

=  5h.  27fVinj- 

or  27-fV  niin.  past  5  o'clock. 
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48.  At  what  time  l)etwcen  7  and  8  o'clock  are  hour  and 
minute  hand  of  a  clock  tojretlicr  ? 

41).  A  pfcntlemnn  VrnDg  asked  the  time  <[  day,  n'i»li«<l 
that  it  was  between  3  and  4  o'clock,  and  the  hour  and 
minute  hands  were  exactly  together ;  what  was  the  time  ? 

50.  At  what  time  between  2  and  3  o'clock  are  the  hnnds 
of  a  clock  at  right  angles  to  each  other  ? 

When  the  hands  are  at  right  •"•"•i^-  ♦^lo-,-  vp    >  -      .,   .m 
divisions  between  them. 

Since  2  o'clock  there  are  lOniiiuiu-aivisions  between  the 
hands.  It  is  re(]nired,  therefore,  to  find  how  long  it  will 
take  the  minute  hand  to  gain  10+15  or  25  minute-divisions 
on  tlie  hour  hand. 

The  minute  hand  gains  55  minute-divisions  in  60  minutes  : 
.'.  time  rcciuircd  hviuin.hand  toir.iiii  1 1  niin.-div.  =  12  min. 

,.  ..  ,     ..    ^^     .. 

(i  (t  <')ry  ((  2  6X12    u 

=  27  A    " 
past  3  o'clock. 

51.  What  is  the  tirst  time  after  G  that  the  hands  of  a 
clock  are  8  minute-divisions  apart?    the  second  time? 

52.  It  is  between  four  and  five,  and  the  hands  of  a  watch 
are  equally  distant  from  the  tiiirin-'  4  •  \vi>-^t  ;u  ti,..  fir<t 
time  ?   the  second  time  ? 

53.  At  what  time  from  4  to  <■  ;ir.  ihc  liands  of  a  watch 
exactly  opposite  each  other  ? 

54.  What  is  the  first  time  after  1,  3,  0  and  8  respectively 
that  the  hMn(h  of  m  clock  arc  ('<|ually  distant  froT?>  ♦J-o.o 
figures  ? 

55.  At  wliat  time  between  4  and  y5  o'clock  are  the  liauds 
of  a  watch  at  right  angles  to  each  other  ? 

56.  At  what  time  between  1  and  2  o'clock  are  the  hands 
of  a  watch  oppo-itr  *    t  nrh  other? 


57.  The  sum  of  two  numbers  is  368,  and  their  differr-iy 
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Greater  number  +  less  number  =  368  ; 

Greater  number  -  less  number  =  146  ; 
■.  2  X  greater  number     .     .     =514; 

.'.  greater  number       .     .     .     =257; 

Also  2  X  less  number  .     .     .      =  222  ; 

.'.  less  number =111. 

The  rate  of  rowing  down  stream  is  the  sum  of  the  rate  in 
still  water  and  the  rate  of  the  stream  ;  the  rate  of  rowing 
up  stream  is  the  rate  in  still  water  diminished  by  the  rate 
of  the  stream. 

58.  A  can  row  10  mi.  down  stream  in  4  hours,  but  he 
requires  5  hours  to  row  back  again ;  find  the  rate  of  the 
stream. 

Rate  in  still  water  +  rate  of  stream  =  2^  mi.  per  hr. 
Rate  in  still  water  -  rate  of  stream  =  2  " 

/.  2  X  rate  of  stream  =  \  " 

rate  of  stream  =  \  " 

59.  A  steamboat  sails  60  miles  down  stream  in  1\  hours, 
but  requires  8  hours  to  sail  back.  Find  the  rate  of  'the 
boat  in  still  water. 

60.  A  can  row  4^  miles  down  stream  in  an  hour.  With- 
out the  aid  of  the  stream  it  would  have  taken  him  an  hour 
and  a  lialf.     How  long  would  it  take  him  to  return  ? 

61.  A  crew  can  row  up  a  stream  a  certain  distance  in  64 
min.  and  back  again  in  60  min. ;  find  the  distance,  the  rate 
of  the  stream  being  half  a  mile  an  hour. 

Distance  down  the  stream  in  1  hr.  =|f  of  dist.  up  in  1  hr. 
Therefore  -^  of  distance  =  2  rate  of  stream. 
=  1  mile  ; 
therefore  distance  =  16  miles. 

62.  A  crew  can  row  down  a  stream  a  certain  distance  in 
60  minutes,  and  up  the  same  distance  in  64  minutes ;  find 
the  rate  of  the  stream  in  terms  of  the  distance. 

6.S.  A  man  can  row  down  a  stream  a  certain  distance 
and  back  again  in  3  hours,  and  tlu'  i-ate  of  the  stream  is 
half  his  rate;  how  long  is  lie  going  down  mid  how  h)jig 
^oiL    up  ? 
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C)4.  A  man  can  row  8  miles  down  a  stream  in  one  houi 
and  twenty  minutes,  and  back  a^'-ain  in  two  boure;  linu 
the  rate  per  hour  and  the  rate  of  tlie  stream. 


;  man  receives  S3  a  day  for  his  labor,  and  pays  81 
a  day  lor  his  board.  At  the  expiration  of  50  days  he  has 
saved  $70.     How  many  days  was  he  idle  ? 

Amt.  he  would  have  rec'd  had  he  worked  full  time  =  $100 ; 

Amount  actually  received ^$70; 

Ix>st  through  idleness ^$30; 

Days  idle  at  $3  per  day =10dys. 

66.  A  boy  agreed  to  carry  200  oranges  to  market  at  1 ; 
cts.  each,  on  condition  that  he  should  foileit  4  cts.  for  eacii 
one  he  eat ;  he  received  i$2.60;  how  many  did  he  eat? 

67.  A  girl  agreed  to  carry  80  glasses  to  the  depot  for 
2-J-  cts.  each,  on  condition  that  she  should  forfeit  12  cts.  foi- 
every  one  she  broke  ;  she  received  20  cts.  :  liov.-  many  did 
she  carry  safely  ? 


68.  12  men  hire  a  boat,  but  taking  in  8  more  the  ex- 
penses of  OMcli  is  diminished  by  50  cts.  ;  what  did  the  boat 

cost 

Diniiiiuiiuii  ui  expenses  of  12  men  at  50  cts.  each  =  §6  ; 
This  is  paid  by  the  8  men,  i.e.,  each  paying      .      =  *75  cts. 
Then  20  men  at  75  cts.  each 

60.  Sixteen  men  hire  a  coach  loracciiam  mum,  nui  ny 
taking  in  4  more  pei-sons  the  expenses  of  each  is  diminished 
by  12^  cents ;  what  did  they  pay  for  the  coaci 

70.  A  company  of  12  persons  agree  to  bu\  .i  maiiuiar 
tory,  but  4  of  the  company  withdrawing,  the  investment  < 
each  is  increased  by  §480 ;  what  did  the  manufactory  cost  ? 


71.   How  fifr  may  a  pci-son  ride  in  a  coach  going  at  th^ 
rate  of  12  miles  an  hour,  provided  he  is  gone  but  1  '  '      r 
and  walks  back  at  the  rate  of  8  miles  an  hour  ? 
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Distance  travelled  by  coach 
returning 


(( 


"         going  and  returning  in 


in^V 

hour 

=  1  mile. 

in  i 

(( 

=  1     '' 

in* 

(( 

=  1     " 

in  1 

(( 

=¥  " 

in  10 

(( 

_  1  ox  24 

=  48  mis. 

72.  How  far  may  a  person  ride  in  the  cars,  going  at  the 
rate  of  24  miles  an  hour,  supposing  he  is  gone  14  hours,  and 
returns  at  the  rate  of  4  miles  an  hour  ? 

73.  How  far  may  a  person  ride  in  a  carriage  going  at 
the  rate  of  8  miles  an  hour,  provided  he  is  gone  11  hours 
and  walks  back  at  the  rate  of  3  miles  an  hour  ? 


74.  A  hare  is  80  leaps  before  a  hound,  and  takes  4  leaps 
while  the  hound  takes  two,  but  2  of  the  hound's  leaps  equal 
5  of  the  hare's ;  how  many  leaps  will  the  hound  take  to 
catch  the  hare  ? 

5  of  hare's  leaps  =  2  of  hound's ; 

but  the  hare  takes  4  leaps  while  the  hound  takes  2  leaps ; 
.'.  on  every  2  leaps  the  hound  gains  1  leap. 
Hence  to  gain  80  leaps  of  hare  the  hound  must  take  160 
leaps. 

75.  A  hare  is  120  leaps  before  a  hound,  and  takes  5  leaps 
while  the  hound  takes  3,  but  three  of  the  hound's  leaps  equal 
7  of  the  hare's ;  how  many  leaps  will  the  hound  take  to 
catch  the  hare  ? 

76.  A  boy  is  95  steps  before  a  man,  and  takes  3  steps  to 
the  man's  2,  but  3  of  the  man's  steps  equal  6  of  the  boy's ; 
how  many  steps  will  each  take  before  being  together  ^ 
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Exercise  I.  —Page  2. 

1.  5;  5;  9.  2.   1  ;   1  book;   1  ball. 

3.  G,  7,  3,  4,  2  are  abstract ;  8  books,  9  men,  '.>  .i,  ,  .... 
are  concrete.  4.    Imile;   1  mile ;   1;   1  cein 

5.  3  apples,  7  apples,  and  (J  apples;  4  boys  ami  9  boy.^  ,    ... 
and  8  ;  2  cents  and  5  cents ;  4  girls  and  5  girls. 

Exercise  II.— Page  3. 

1.  7;  9;  4;  2.  2.  30  ;  84;  20;  69. 

3.  44  ;  70  ;  96  ;  10.       1.    11;  12  ;  39  ;  bi\.     5.  4H  ;  97  ;  36  ;  60. 

6.  Seven;  eleven;  fifteen;  nineteen;  fifty-nine ;  eighty-four ; 
ninety-six;   ninety-eight. 

7.  Seventy-one;  twelve;  twenty-eight;  ninety-one;  forty- 
four  ;  seventeen  ;  twenty-two  ;  thirty-four. 

8.  Twenty  ;  thirty-seven  ;  forty -eight ;  seventy-six  ;  ninety- 
nine  ;  sixty-nine  ;  seventy  ;  eighty-seven. 

9.  Fourteen  ;  thirty-live  ;  eighty-nine  ;  seventy -eight ;  fifty- 
four  ;  forty-nine;  fifty;  thirt^sen. 

10.  Ninety  ;  eighty  ;  thirty-nine  ;  twenty-eight  ;  eleven  ; 
nineteen ;  twenty-seven  ;  thirty-one. 

Exercise  III.— Page  4. 

1.   149;  308;  974.         2.  200;  420;  694. 
3.   560  ;  908  ;  444.         4.  735  ;  9G0  ;  406. 

5.  309  ;  687  ;  472. 

6.  Two  hundred  and  seven  ;  three  hundred  uud  bc.^...^.  ...... 

one  hundred  and  eighty-five ;    one  hundred  and  ninety ;    three 
hundred  and  sixty-eight. 

7.  Five  hundred  and  seventy  ;  four  hundred  and  seventy-two; 
eight  hundred  and  seven ;  nine  hundred  and  nine ;  nine  hun- 
dred and  ninety. 

8.  Three  hundred  and  sixty-eight ;  five  hundred  and  eightj'- 
four  ;  seven  hundred  and  sixty;  three  hundred  and  twenty-one; 
nine  hundred  and  ninetv-nine. 
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9.  Three  hundred  and  ninety-four  ;  seven  hundred  and  eighty- 
six  ;  four  hundred  and  seventy-five  ;  seven  hundred  and  eighty- 
two  ;  seven  hundred. 

10.  Five  hundred  and  six  ;  three  hundred  ;  four  hundred  and 
seven ;  seven  hundred  and  forty ;  three  hundred  and  ninety- 
seven. 

Exercise  IV.— Page  5. 

1.  6006;  4300;  9080. 

2.  3700 ;  7906  ;  3084. 

3.  64009;  807068;  700316. 

4.  4030097;  809007039;  586000007. 

6.  8000000000  ;  64007000024  ;  4004000004. 

6.  408003009;   74000074004;  500000000500. 

7.  80070000000;  800000008;  300000300090. 

8.  57700000080;   11000011;  19000014000. 

9.  7000000000070  ;  400000001 ;  600600000000600. 

10.  99000000000008  ;  700070007000 ;  16016000000016. 

11.  Seven  thousand  and  seventy-seven;  eighty -five  thousand 
and  seventy-nine ;  fifty-six  thousand,  nine  hundred  and  fifty  ; 
four  hundred  and  seventy-three  thousand,  six  hundred  and 
twenty -eight. 

12.  Fifty-six  thousand,  four  hundred  and  eighteen ;  seven 
hundred  and  eighty-four  thousand  and  six  ;  four  hundred  thou- 
sand, five  hundred  and  seven ;  three  hundred  and  sixty  thou- 
sand and  four. 

13.  Three  hundred  thousand  and  seventy-one ;  nine  hundred 
and  one  thousand  and  seven  ;  seven  hundred  and  twenty  thou- 
sand and  nine ;  one  hundred  and  eighty-two  thousand  and  ten. 

14.  Three  millions,  one  hundred  and  forty  thousand  and  six  ; 
fifty  millions  and  six  hundred  ;  three  billions,  six  hundred  mil- 
lions, ten  thousand  and  seventy. 

15.  Fifty-one  billions,  six  hundred  and  thirty-six  millions, 
two  hundred  and  seven  thousand,  six  hundred  and  forty ; 
seventy  billions  and  one  hundred ;  nine  hundred  and  twenty 
billions,  seventy  millions,  seventy  thousand  and  seventy. 

Exercise  V.— Pago  7. 

1.  XIX;  XXIV;  XLTX  ;  LXXXIV  ;  XCIX. 

2.  CLXXXVII;  CCVIII;  DCCLXXXI;  CMLXII;  CMXCIX. 

3.  MCCCI;  MCCCXC;  MDCLXXXIV;  MDCCCXV ; 

MDCCCLXXVin. 

4.  44;  69;  94;  71.  5.  99;  129;  177. 
6.  555;  1604;  1819;  1090. 
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EXERCIHE   VI.— 

•Pa^'e  11. 

1.  47  horses. 

2.  98  boys. 

3.  39  girls.          4.  978. 

5.  9.%. 

6.  898. 

7.  889. 

8.  878. 

9.  979. 

10.  697. 

11.  798. 

12.  998. 

13.  898. 

14.  879. 

15.  889. 

16.  8589. 

17.  9879. 

18.  8989. 

19.  9989. 

20.  98878. 

21.  87988. 

22.  88998. 

23.  79988 

24.  797898. 

25.  768989. 

26.  789689. 

27.  988989. 

Exercise  VII.- 

-Page  12. 

1.  79  cents. 

2.  88  trees. 

3. 

968  acres. 

4.  796  dollars. 

5.  989  miles. 

6. 

969  yards. 

7.  878  bales. 

8.  8989  dollars.         9. 

97989  dollars. 

10.  899898  persons. 

Exercise  VIII.  - 

-Page  14. 

1.  113  dollars. 

,    2.  78  cents. 

3. 

152  boys, 

4.  145  girls. 

5.   146. 

6.  247. 

7. 

162. 

8.   161. 

9.  217. 

10.  213. 

11. 

1861. 

12.   1357. 

13.   1915. 

14.   1954. 

15. 

1931. 

16.   1759. 

17.  2704. 

18.   1656. 

19. 

1951. 

20.   1976. 

21.  1842. 

22.  2141. 

23. 

23878. 

24.  18294. 

25.   16954. 

26.  14978. 

27. 

15113. 

28.  16046. 

29.  24459. 

30.  31405. 

31. 

29377. 

32.  21232. 

33.  22825. 

34.  29165. 

35. 

256648. 

36!  226871. 

37.   166581. 

38.  338306. 

39. 

2033781. 

40.   199859286 

41.  24692. 

42.  25879. 

43. 

27265. 

44.  24447. 

45.  23378. 

46.  238390. 

47. 

246818. 

48.  81148. 

49.  75953. 

50.  103618. 

51. 

41081. 

Exercise  IX.- 

-Page  15. 

1.  222  dollars 

2.  1660 

acres.            3. 

120  days. 

4.   1061  miles. 

5.   936  pounds.           6. 

7428  bushels. 

7.  3441  acres. 

8.  633  dollars.           9. 

2104  pages. 

10.  2237  dollars.         11.  1173  dollars. 

12.  B,  601  doll 

ars  ;  C,  1066  dollars  :  2132  dollars. 

13.  31080  dollars. 

Exercise  X.— 

Page  19. 

1.  313. 

2.  241. 

3.  251. 

4.  402. 

5.  644. 

6.  464. 

7.  143. 

8.  305. 

9.  344. 

10.  304. 

1 

11.  733. 

12.  530. 

ANSWERS. 
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13.  4441 
17.  2530. 
21.  5024. 
25.  423. 
29.  5082. 
33.  66243. 
37.  262265. 
41,  161116. 
45.  57234. 
49.  322. 
53.  6216. 


1.  43  girls. 
4.  34  runs. 
7.  33  dollars. 


1.  325. 

5.  255. 

9.  263. 

13.  168. 

17.  69. 

21.  298. 

25.  339. 

29.  479. 

33.  4188. 

37.  4944. 

41.  1.359. 

45.  3784. 

49.  11844. 

53.  49289. 


14.  5022. 

18.  4422. 

22.  6257. 

26.  60224. 

30.  43264. 

34.  75331. 

38.  64153. 

42.  741551. 

46.  364. 

50.  432. 

54.  83136. 


15.  2223. 

19.  5512. 

23.  1361. 

27.  36275. 

31.  36425. 

35.  61161. 

39.  35422. 

43.  21353. 

47.  233. 

51.  23183. 

55.  50454. 


16.  2001. 

20.  2734. 

24.  4623. 

28.  31216. 

32.  35137. 

36.  40663. 

40.  77443. 

44.  44516. 

48.  228. 

52.  1243. 


Exercise  XI.  —Page  20. 

2.  44  cents.  3.  16  dollars. 

5.  44  questions.  6.  43  dollars. 

8.  2112  dollars.  9.  14442  dollars. 


Exercise  XII. 

2.  373. 

6.  144. 

10.  286. 

14.  365. 

18.  68. 

22.  175. 

26.  468. 

30.  293. 

34.  948. 

38.  2857. 

42.  5247. 

46.  5682. 

50.  19528. 

54.  25012. 


—Page  23. 

3.  262. 

7.  184. 

11.  362. 

15.  266. 

19.  458. 

23.  197. 

27.  177. 

31.  1497. 

35.  1933. 

39.  5339. 

43.  2279. 

47.  4469. 

51.  52888. 


4.  293. 

8.  256. 

12.  309. 

16.  169. 

20.  178. 

24.  118. 

28.  497. 

32.  2858. 

36.  2919. 

40.  1299. 

44.  5263. 

48.  1789. 

52.  35498. 


Exercise  XIII.  —Page  24. 

1.  8  dollars.       2.   77  yards.       3.   560  dollars.     4.   1803. 
5.  3251.  6.   344  cents.      7.  37  quarts.        8.    175  dollars. 

9.  506  dollars.         10.  375  acres  ;  12021  dollars. 


Exercise  XIV.— Page  24. 


1.  177. 
5.  2262. 

9.  77865. 


2.  739. 

6.  520. 

10.  3598. 


3.   1811. 
7.  2152. 


4.  691. 
8.  22326. 
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1.  357  dollar 
4.   10534. 
7.  814  feet. 
10.  6628. 


1.  14864. 

5.  195  boys. 

9.  2106  girls. 

13.  23526. 

17.  53838. 

21.  153132. 

25.  53936. 

29.  428215. 

33.  6283784. 

37.  10860916. 


Exercise  XV.— Page  25. 

'.  Lost  632  dollars. 
.    171  dollars. 
-.   .lohii28,  James  32. 

Exercise  XVI.— Page  29. 


41265. 


2.  16864. 

6.  282  cents. 

10.  1890. 

14.  47901. 

18.  70340. 

22.  630855. 

26.  54360. 

30.  1023024. 

34.  2217177. 

38.  9091656. 


3.  216936. 

7.  959  cows. 
11.  3360. 
15.  43710. 
19.  72028. 
23.  352794. 
27.  432481. 
31.  3417355. 
35.  7865490. 
39.  10743888. 


4.  368492. 

8.  1488  apples. 

12.  3070. 

16.  78112. 

20.  661672. 

24.  646857. 

28.  364704. 

32.  6044346. 

36.  9162527.    * 


Exercise  XVTI.— Page  30. 

1.  16280  cents.        2.  185430  cents.  3.  2709  dollars. 

4.  15215  dollars.     5.   336  sheep  ;  392  dollars. 

6.  94  pounds  ;  2610  cents;  752  cents  ;  658  cents. 

7.  3402  dollars;  224  dollars ;  3626  doUars ;  2237  dollars. 

8.  1320  paragraphs;     11880  lines;     95040   words;    475200 
letters. 

9.  296  cents;  414  cents;  710  cents;  118  cents. 

10.   109G  cents;  2214  cents;  3310  cents;  1118  cents. 

Exercise  XVm.— Page  31. 


1. 

4. 

7. 
10. 
13. 
16. 
19. 

11950. 

66738. 
189945. 
62550. 
98560  yards. 
459  days. 
19845  dollars. 

2.  40992. 

5.  482544. 

8.  230896. 
11.  183576. 
14.  68520  feet. 
17.  3000  dollars. 
20.  40320  min. 

3.  118377. 

6.  340488. 

9.  134010. 
12.  1348560. 
15.  8532  cents. 
18.  8505  dollars 

Exercise  XIX.— Page 

33. 

1. 
4. 
7. 

472440. 
562650. 
6586169. 

2.  300720. 
5.  724885. 
8.  6509916. 

3.  236196. 
6.  6608822. 
9.  1194872. 
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10.  4127874. 

13.  14821755. 

16.  81362385. 

19.  70132632. 

22.  26514000. 

25.  66093951. 

28.  307551216. 

31.  348112465. 

34.  2139927997. 

37.  341614192. 

40.  903556918. 


11.  9781440. 

14.  25581580. 

17.  29455710. 

20.  14069499. 

23.  42741832. 

26.  217702278. 

29.  276010344. 

32.  283036032. 

35.  1627916724. 

38.  3481804952. 


12.  11961586. 
15.  23120856. 
18.  31259060. 
21.  41316048. 
24.  16765686. 
27.  163588743. 
30.  114297351. 
33.  671374392. 
36.  1244124564. 
39.  4141417504. 


1.  127405. 
5.  63366216. 
9.  80071992. 


1.  283800. 
5.  243000. 
9.  422500. 


Exercise  XX.  —Page  34. 

2.  6317608.    3.  1960452. 
6.  6749472.    7.  8214206. 
10.  738110274. 

Exercise  XXI. — Page  34. 


2.  592900. 
6.  258000. 
10.  627000000. 


3.  60744600. 

7.  11214000. 

11.  64610000. 


4.  6825456. 
8.  25996104. 


4.  11887500. 

8.  4096000. 

12.  488000000. 


Exercise  XXII. —Page  34. 


1. 

4. 

7. 
10. 
13. 
16. 


1. 

4. 

8. 
10. 
13. 

16. 
19. 


454560  sheets. 
1653  yards. 
263952  apples. 
193662  yards. 
1246420  dollars. 
7080320  dollars. 


2.  195559  yards.  3. 

5.  3915648  pounds.      6. 

8.  915750  pages.  9. 

11.  44100  dollars.  12. 
14.  3926000  dollars.  15. 
17.  277 107850  dollars  18. 


6125  dollars. 
1228275  dollars. 
61275  yards. 
12180  dollars. 
262800  barrels. 
372480  hills. 


19.  89784  yards.  20.  7344  miles. 


Exercise  XXm.  — Page  36. 


608  dollars.  2.   162764  men 

2773  dollars.  5.   12652  cents. 

9940  dollars.  7.  The  horses  ; 
A's  706800  ;  JB's  1126125  letters. 

116550  cents.  11.  457047. 

1441  dollars.  14. 

dollars.  15. 

Gain  3 100  dollars.  17. 

8110  dollars.  20. 


3.  530229  gal. 
6.   7455  dollars  ; 
2532  dollars. 

9.   18750  cents. 
12.  944  days. 
House,    2800   dollars  ;    Farm,    2975 
Loss  254  dollars. 

17582  dollars.  18.  9000  dollars. 

10690  dollars.  21.  589  dollars. 
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ExBRCiRR  XXIV.— Pa^o  42. 


1.  IH. 

7.  l');'). 

13.  233. 

19.  149. 

25.  139. 

31.  112. 

37.  64, 


1.  22- 

6.  2A'j. 

11.  223. 

16.  128. 

21.  184. 

26.  123. 

31.  163. 

36.  139. 

41.  246. 

46.  367. 

51.  907. 

56.  988. 


2.  29. 

8.  241. 

14.  144. 

20.  167. 

26.  112. 

32.  117. 

38.  96. 


3.  27. 


4.  46. 


5.  48. 


6.   192. 


9.  291.      10.  325.      11.  213.      12.   191 


15.  187. 
21.  122. 
27.  114. 
33.  118. 
39.  82. 


16.  147. 
22.  141. 
28.  119. 
34.  122. 
40.  74. 


1.  59  oranges. 

4.  231  yards. 
7.  15  bushels. 

10.  8  cords. 

1.  2177i. 

5.  12317i. 
9.  777070^ 

13.  823956. 
17.  20073842. 
21.  7480093. 
25.  4560387tV. 


1. 

4. 

7. 
10. 
13. 


EXKliClSK  XXV.— 


12.  171. 

17.  156. 

22.  204. 

27.  147. 

32.  187. 

37.  108. 

42.  556. 

47.  676. 

52.  4.o7. 

57.  442. 


;;.  274. 

s.  174. 

13.  182. 

18.  183. 

23.  243. 

28.  129. 

33.  156. 

38.  109. 

43.  419. 

48.  1208. 

53.  947. 

58.  285. 


Page 
4. 
9. 

14. 

19. 

24. 

29. 

34. 

39. 

44. 

49. 

54. 

59. 


17.  170. 

23.  154. 

29.  138. 

35.  124. 

43. 
187. 
138. 
255. 
144. 
152. 
157. 
1.53. 
129. 
609. 
1337. 
3669. 
7032. 


18.  195. 

24.  162. 

30.  137. 

36.  52. 


5.  269. 

10.  246. 

15.  275. 

20.  206. 

25.  109. 

30.  168. 

35.  176. 

40.  144. 

45.  1223. 

50.  1410. 

55.  13879. 

60.  7484. 


Exercise  XXVI.— Phl^o  44. 

2.   173  days'  woi  1  918  pounds. 

5.  96  rods.  <-•  91  cents. 

8.  123.  9.  6052  bushels. 


Exercise  XXVII.—Page  45. 
9606. 
420061 i. 
1398260. 
4238753  ,\ 
8470853ii 


2.  1248*. 

6.  69049^. 
10.  729584A- 
14.  6273804i. 
18.  37037048. 
22.  2730956 I P 
26.  37376008. 


3.  9606.  4.  1640^ 

7.  420061 i.  8.  572004^. 

11.  1398260.  12.  7400061. 

15.  4238753 ,\.  16.  587226^ 

19.  8470853ii.  20.  7298426. 

23.  88443261^.  24.  92506025. 


Exercise  XXVIH.— Page  46. 


432  barrels. 
11^  dollars, 
lift  apples. 
52|  weeks. 
15745^  pounds. 


2.  1256  pounds. 

5.  8  dollars. 

8.  1303  pounds. 
11.  252. 
14.  548  bricks. 


3.  6226  dollars. 

6.  2423  minutes. 

9.  125^  dollars. 

12.  689i  acres. 
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Exercise  XXIX.— Page  48. 


1.  24ti. 
5.  39^^ 
9.  554-1Y2. 

13.  37.5IH. 

17.  6205-i^AV 

21.  4998-1^^-. 

25.  3180. 

29.  2567. 


2. 

6*. 
10. 
14. 

18. 
22. 
26! 
30. 


8H. 

588H. 

49,4^. 

2259^1^. 

6200-,V6\. 

97IO3V9V 

3615. 

5O444. 


3.  18|f. 

7.  531H-. 

11.  231f|i. 

15.  5050-1^8 

19.  3746. 

23.  4321. 

27.  1142. 


4. 

8. 
12. 
16. 
20. 
24. 
28. 


741^. 

945H. 

*^*-'9  3  6- 

2831. 

2025,W6. 
4671. 

8  6  IT' 


1.  43  days. 
5.  129  years. 
9.  343-i\  miles. 


1.  1734-2V 
5.  246925|i. 
9.  10828V 


Exercise  XXX.— Page  49. 
2.  38  days.  3.  1090  feet 


4. 


6.  123  dollars. 


32  dollars. 
7.  46  dollars.    8.  545  bales. 
10.  2075  barrels. 


Exercise  XXXI.— Page  50. 

2.  1366|i.  3.  154911. 

6.  149147if.         7.  349ii. 
10.  42361^.  11.  2570. 

Exercise  XXXII.— Page  51. 


1.  24  3V. 
5.  804  «V 
9.  30,8,^0^. 


2. 

6. 
10. 


127f^. 

1183ff. 

153ifil. 


3.  12^^. 

7.  2-,VoV. 

11.  673iHf. 


4.  307H. 

8.  696||. 

12.  5599^^4-. 


4.  326/oV. 
8.  5||M. 
12.  632-iWjftr. 


1.   108  yards. 
". .  30  pounds.  ■ 
u   1378  quarters. 
10.  38  miles. 


Exercise  XXXIII.— Page  51. 

2.  65  hours.  3.  123  pounds. 


5.  42  bushels. 
8.  237  bushels. 


6.  235  dollars. 
9.  43  bushels. 


1.  8814. 

5.  186. 

9.  194  and  86. 


Exercise  XXXIV.— Page  52. 
2.  129.      3.  233289. 


6.  272. 
10.  784623. 


10005100. 


4.  348. 
8.  19052. 


Exercise  XXXV.— Page  53. 


1. 

4. 

7. 
10. 
13. 


367  acres. 
15  weeks. 
1650  barrels. 
1060  dollars. 
520  dollars. 


2. 

5. 

8. 
11. 
14. 


2310  dollars. 
44  dollars. 
24  months. 
41600  c.  ft. 
30  hours. 


3.  845  dollars. 

6.  65jf  cents. 

9.  551  dollars. 

12.  217  sheep. 

15.  240  cents- 
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IG. 
19. 
22. 
25. 

28. 
31. 
34. 
37. 
40. 
43. 
46. 
49. 


54  cents. 
100  dollars. 
6^<H0  dollars. 
5<M0  yards. 
954  dollars. 
1 2  days. 
50  days. 
6  days. 
28  men. 
108  men. 
50  men. 
15  beggars. 


17.  56  dollars. 

20.  40  cents. 

23.  23725  days. 

26.  365  acres. 

29.  1971  bushels. 

32.  32  days. 

35.  90  days. 

38.  10  days. 

41.  105  men. 

44.  25  men. 

47.  72  men. 


18.  96  dollars. 
21.  12  dollars. 
24.  7056  ix)uiid8. 
27.  31250  doUarH. 

15  days. 

361  days. 

48  days. 

119  days. 

21  men. 

114  men. 

150  men. 


30. 
33. 
36. 
39. 
42. 
45. 
48. 


ExAMiNAiioN  Pai'i:k.s.  — Page  57. 

I. 

2.  488979.       3.  944813.       4.  7706307420.       :.   lllOdoUars. 

II. 

2.  29900000.       Twenty-nine  millions,  nine  hundred  thousand. 

3.  846055.  4.  2699;  329;  DCCCLXXXVUCMLXXI . 

5.    16  bushels. 

III. 
o.  01365636568.  5.  580  acres  ;  CI  dollars. 

IV. 
4.  228  dollars.  5.  608  sheep. 

V. 
3.  87.  4.  86.  5.  53  dollars. 

VL 

2.  3571  dollars.  3.   112.  4.  180  acres;  36  dollars. 

5.  24  days. 

VU. 

2.  40831  doUars.   3.  663  mUes.   4.  247.   5.  6525  doUars 

vm. 

1.  4700  dollars.  2.  973.  3.  31  dollars 

4.  201  cents.  5.  964  miles;  1181  miles. 

Exercise  XXX Vm.— Page  64. 

1.  $1163.55.         2.  $1864.07.         3.  $3220.65.        4.  $1624.90. 

5.  $99.05.  6.  $82.28.  7.  $5232.44.       8.  $22. 
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Exercise  XXXIX.— Page  6Q, 


1.  $94.58. 
:..  $5170.64. 
9.  $4.08. 


1.  $391.85. 

5.  $6562.50. 

9.  $3364.20. 

13.  $1794. 

17.  $261.25. 


1.  $12.72. 
5.  $7.89. 
9.  $2.22. 


2.  $58.75. 

6.  $23.79. 

10.  $50.37. 


$43.19. 

$261.07. 

$1790.63. 


Exercise  XL.  — Page  67. 


2.  $1482.96. 

6.  $3522.75. 

10.  $16.80. 

14.  $722.16. 

18.  $425.25. 


3.  $926.25. 

7.  $157.50. 

11.  $247. 

15.  $360. 


Exercise  XLI.— Page  69. 
2.  $21.37.  3.  $18.17. 


6. 
10. 


6. 


7.   $10.40. 
11.  365  days. 


4.  $592.61. 
8.  $7915.80. 
12.  $49.15. 


4.  $97670. 

8.  $27.75. 
12.  $169. 
16.  $3.51. 


4.  $26.34. 
8.  73  sheep. 
12.  16  pieces. 


Exercise  XLII. 


$32.20. 

$889.77. 


2.  $11.96. 
7.  $14.24. 


3.  $4.35. 
8.  $771.51 


Page  71. 

4.  $27.76.      5.  $47.02 


9.   $18.78.    10.  $3.31. 


Examination  Papers.— Page  72. 
I. 

2.  70  cents.  3.  .55.15.  4.   100.  5.  15  times  more. 

II. 

■J.   >12l>.  3.   $281.52.  4.  50  tons.  5.  $1.10. 

III. 
2.   45  yards.  ;i.  .^5  votes.  4.  $1191.75.  5.  1760. 

IV. 
1.  476  yards;  30  cents.  2.  400  bushels.  3.   1560  pair. 

;.   100  days.  5.   1100;  430. 

Exercise  XLIIL— Page  76. 


1. 

1. 

7. 
10. 
12. 


2,  2,  2,  2,  3. 
2,  2,  3,  3,  3. 
2,  2,  2,  2,  2,  5. 
2,  2,  3,  23. 
2,  2,  3,  3,  5. 
3    3,  5,  19. 


2.  2,  2,  2,  3,  3. 

5.  5,  5,  7. 
8.  5,  5,  13. 

13.  No  prime  factor. 
16.  3,  5,  7,  11. 
19.  7  and  3. 


3. 

6. 

9. 
11. 
14. 


3,  3,  3,  3. 

2,  3,  3,  3,  5. 

3,  11,  13. 

2,  2,  2,  2,  2,  5,  5. 
2,  2,  2,  2,  3,  7. 


17.  2  and  5. 

20.  2,  2,  2,  3  and  5. 
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Exercise  XUV.— Page  77. 
12.  2    2.  3.   12. 

5!  30.  6.'  72.  7'.  20  yards. 

9.  $22.  10.  75  yards.        11.  $2. 

Exercise  XLV.  —Page  78. 

1.  5.  2.  4.  3.  8.  4.  14. 

6.  42.  7.  24.  8.  11.  9.  75. 

11.  8feet.   12.  21  feet.    13.   IGfeet.  i^   -^  -1- 

16.  3,  11,  or  33  pupils  in  each  secti" 

Exercise  XLVI.— Page  80. 


4.  18. 

8.  72  bushels. 
12.   1440. 


5.  10. 
10.  144. 

<    iTv    iTM^ars 


1.  23. 

5.  45. 

9.  813. 

13.  1841b. 


2.  37. 

6.  61. 
10.  630. 
14.  7  and  12. 


16.  60  ft.;  .1,10;  B,  12;  C,  15.      17.   15  feet,  635  ra^ 


3.  41.  4.  56. 

7.  42.  8.  11. 

11.  Prime.  12.  21. 

15.1  ac.  or  2  ac.  or  3  ac.  or  6  ac. 

-1  r-osts. 


ExEUci.sK  XL^TT.— Page  83. 

2.  6(1  :J6.  4.  150. 

6.   l.su.  7.  360.  8.  770. 

10.   1512.  11.   16S0.  12.   16800. 

14.  720720.         15.  .')0702l>25.  16.  173. 

18.  360  bu.         19.  240  cents.  20.  84  bushels. 


1.  30. 

5.  360. 

9.  2520. 
13.  ISOO. 
17.  $2100. 
21.  120  days.      22.  301  marbles. 


PV   A 


\f  I  V   A  T  I  <  1 


T*   \  IH.-WJ 


1.  611,  707,  and  lOJ^i)  are  comp.  ;    643,  757  and  991  are  prime. 

2.  8.  3.  $3048.  4.  643.  5.  25  acres. 


\   "'  3.  46.  4.   Ib.^U  marbles. 

III. 
1.  15,  16,  17,  and  18.  2.  900  acres. 

4.  356.  5.  9672  rails. 

IV. 
1.  75  cents.  2.  $1080.  o.  :ir,Oo 

5.  1267994828100. 


1.  10296, 


2.  240. 


;").  47  100  holes, 

3.  9  cents. 

10565999. 

4.  5  and  4. 
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Exercises  XL VIII.— Page  90. 

1.  ^^.                 2.  ^.                    3.  ^^,  4.  ^. 

5.  W.                6.  Y.                    7.  ^i^^j-.  8.  Hf^. 

9.  J^HA             10.  HF.               11.  -4^^.  12.  Hi^. 

13.  3ftaii.           14.  ij|LA.             15.  -iijS^iJi.  16.  ^^^. 

17.  ^VoV^.     18.  -mi^. 

Exercise  XLIX.— Page  91. 
I.  3t  2.  5i.  3.  6f.  4.  7tV. 

:>.  33.  6.  17.  7.  12tV.  8.  6,V5. 

9.  16-4^.                10.  13.                   11.  28.  12.  511^. 
13.  32,53V              14.  lOOif.              15.  515H.  16.  676i|. 
17.  36fai.             18.  522-1^3%- 

Exercise  L.— Page  91. 

1.  I.  2.  h          3.  |.           4.  1.             5.  f.  6.  ^. 

7.  f.  8.  T^ff.         9.  i.  10.  li.  11.  if.  12.  h 

13.  n.  14.  |.  15.  ilf.  16.  Hf.  •1'7.  -H^.  18.  f 

!!•.     -,.  20.  T^,-.  21.  i^  22.  I.  23.  il-.  24.  fi^f. 

Exercise  LI.— Page  93. 

1.   ?^         2.  iV         3.  3A.  4.  n|.  5.  A.        6.  -«V 

i.   :   .        8.  |.  9.  -,%.  10.  i§.  11.  i.        12.  ^V 

l.i.   ^:.       14.  3.         15.  2ii.        16.  |7.  17.  i|.       18.  i|. 

Exercise  LII.— Page  93. 

1.  \,      2.  I.      3.  2»^.     4.  -j2,.     6.  i.      7.  121  acres.     8.  $8750. 

Exercise  LIU.— Page  94. 

1.  iL  H  2.  n,  ^2.  8.  fi,  1^. 

4.  T^\,  -tV..,  -iV..  5.  ^^<iV,  -i^A,  iV^.  6.  i8,  M,  M. 

7.  pg^i^!:.  j?ii,ij^  8.  ^m,  wi,  tiii,  im. 

Exercise  UV.  —Page  9&. 

1.  i?.,  !.^,  ^^.  2.  i,f,  i.  3.  f^,  H,  H. 

4.  fJi,  !i,  jg.  5.  It  ^l,  ^i.  6.  a,  a  M. 

7.  ia,  U,  U>  8.  5^,  5i,  18.  9.  \l  \h  H. 

10.  f8,  A,  -,V  11.  ¥,  -6%  g.  12.  I-,  V,  *^  . 
13.  IS,  U,  T^tf.                                        14.  US.  ,Vg,  AV-1%. 

15.  n,  ?5,  ,v,  -w.  16.  ,Vm  ni  1V6,  fB. 

IT.  >in,  IH,  w,  if*.  18.  w,  ^m,  w,  w. 
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Exercise  LV.-— Page  96. 
1.  I.  2.  f?.  3.  i^ 

r».  il.  6.  \i  7.  ^v. 

J>.   U.  10.  48;  i8.  11.  if;  A.  12.  i;  A. 

liJ.    A;  li.  11     "  :'^  15.   8;  i 

nJ.  8*4,  A,  VV,  fi.  17.  i,  U,l  -l.  !. 

Exercise  LVI.— Page  98. 

1.  lA.    2.  in.    3.  n-      4.  i/j.      5.  in.     «.  isx. 

7.  2f.         8.  2,V       9.23V       10.  l,Vo.       11.3,Vo.     12.il. 

Exercise  LVII.— Page  98. 
1.  lOH.     2.  10,\.     3.10=?.       4.  bit         5.  4in.       6.  46A. 
7.  22AV.  8.  29^.     9.  12i.       10.  2UJ.     H.  12^       12.  I65. 

Exercise  LVIII.— Pasc  100. 

1.  A-        2.  il.    •     3.   11  6.  Tlfir. 

7.  ,V.         8.   in-        9.    .Vi.      l*'.    I..         ii-    ■•:..        le.     ' 

Exercise  LIX.— Page  1'"^ 

1.  lU'       2.  l^V       3.  3  A        4.  2r-. 

7.  2ii.       8.  25g.       :•.!'.        10.11-..       11.  _'!,,.       IJ.  lo„. 

Exercise  LX.— Pago  101. 

1.  1>^.^.  2.   1G,V  gallons.              :..   ,,.. 

4.  20ii  yards.  5.  $3|i.                               6.  101  ,\  acres. 

7.  14ig  reain^.  8.   34^  POunds.                9.  33^  miles. 

10.  $38^.  11.  $98  =  ?.  12.  il,  Uy  s^oVo. 

Exercise  LXT.— Pago  101. 

1.  $383/2.  2.  $13g.  3.  49A  pound.s. 

4.  $191^2.  f).   lOoU  gftHons.     6.  8^. 
7.   145U  yards;  $403\3.     h.  44 A  pounds?       9.  $3. 

10.  10|i  gallons.  11.  $1773^,.  12.  7 74 A  acres. 

Exercise  LXII.— Page  103. 

1.  7i.  2.  O:-.  3.  2^  4.  9i. 

5.  37i.  G.  71i.  7.  2(]i.  8.   10,-,. 
9.  4U'                 10.  $30.                   11.  $13.14.              12.  $201. 

13.  $1.77.  14.  $8.75. 
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Exercise  LXIII.— Page  105. 


1.  -l\. 

6.   I. 

2.  h               3.   cV.          4.  tIf. 
7.  f.               8.  8,V.        9.  231i. 
11.   2|  cords.                     12.   3f  miles. 

Exercise  TiXIV.— Page  107. 

5. 
10. 
13. 

H. 

3i  acres. 

$8|. 

1.  15. 
6.  ^V 

2.  40.              3.  35f.               4.  54i. 
7.  f.       •         8.  -,V                 9.  1. 

5.  if. 
10.  ii 

11.  -fs.  12.  If.  13.  $.h\-.  14.  $f. 
15.   A,  8281^;  B,  S225;   C,  $303|;  $810. 

Exercise  LXV.— Page  107. 

1.   17.4.  2.  49^.  3.  290.  4.  1320.  5.  8789. 

.6.  QU.  8.  42f  cents.   9.  10  acres.   10.  S351iV.     11.  $671. 

12.  $16671.     13.  $227Hi. 

Exercise  LXVI.— Page  109. 

1.   14.         2.  21.       3.  34f         4.  llf.  5.  3.  6.  H. 

7.  llh       8.  II.       9.   10|.       10.  -1W4.       11.   HI.    12.  17-iV. 

Exercise  LXVIL— Page  109. 

^.  24bushei>.  3.  14  tons.  4.   27  bushels. 

5.  2^5  weeks.  6.  11  persons.  7.  $*;. 

8.  2 f  weeks.  9.  llj  bushels.  10.  190|  days. 
11.  $67^.  12.  lOil. 

Exercise  LXVIII— Page  111. 

1.   16.  2.  |.  3.  A-.  4.  ^.  5.  n. 

6.  41.  7.  2.  8.  1^  9.  2.  10.  2?. 
11.  7i.  12.  3f.  13.  ni  14.  li¥-  15.  ,^. 
!♦;.  2g.  17.  38;-,.  18.  16.  19.  li|.  20.   \l. 

Exercise  LXIX.— Page  114. 

1.  i.  2.  3i?.  3.  1.  4.  22t?5.         5.  3,^^. 

6.  UU.  7.  4.  8.  1.  9.  U'  10.  1|. 

11.  A.  12.  15.  13.  ]f,l  14.   1.  1.0.  ^Vo. 

■  SjSV.  17.   iV^.  i:>.  i>:5/v  20.  f^ 

Examination  1'ai'eks. — Page  115. 

II. 

3.  A.  4.   15;   H-  5.  24  days. 


21( 

J 

elementarv  arithmetic. 

III. 

J. 

I 

1     1-  1.                       1.   .$21900. 

5.  $15.85. 

I  \  . 

Toalarg:eby  U. 

5. 

$3307.' 

V. 
3.  $660.80.                4..  J. 

.) 

;?;)5D.  45. 

5.  9  acres. 

Exercise  LXX.— Page  119. 

1. 

1). 
13. 
17. 

1   (1  U  0  • 

VuVoV. 
•71. 

2.  AV.                  3.  -rb. 

6.  ,VoVu-.               7.    rSHir. 
10.  ,V,;',/,.             11.    ,oVi»W. 
14.  iVoi.^.u.          ly.    loogflrinr. 
18.    -27.                  19.   -07. 

4.  tWt. 

8.  -n^,r. 
12.  icgSira. 
16.  -8. 
20.    136. 

21. 

2-07. 

22.  416.                23.    16-126. 

24.  126-367. 

•J.'t 

•18496. 

26.  300007.         27.   1600163. 

Exercise  LXXI.  — Page  119. 

1.  Nine-tenths.       2.  Twenty-.seveii    hundredths,  ,  iiree 

hundred  and  sixty -eight  thousandths.  4.  Sixty-four  thou- 
sandths. 5.  Four,  and  thirty-one  hundredths.  6.  Seven,  and 
two  hundreil  and  sixteen  tliousandths.  7.  Three,  and  tliree 
hundred  and  fourteen  tliousandths.  8.  Five,  and  eight  thou- 
sand one  hundred  and  sixty-seven  ten  thousandths.  9.  Twenty- 
one,  and  three  thousand  six  lumdred  and  one  ten-thousandths. 
10.  Seventeen,  and  sixty-four  ten-thousandths.  11.  Eighteen, 
and  eighty -one  hundred  thousandths.  12.  Twenty,  and  one 
thousand  four  hundred  and  fiftj' -eight  hundred-thousandths. 
13.  -8  ;  2-07  ;  -009.  14.  807-094  ;  30170709  ;  3001008. 
15.  6-0004;  80-0000609;  10101001. 


Exercise  LXXII.— Page 

120. 

1. 

4. 

7. 
10. 

13. 

6:r046.                     2.  600-7354. 
2-4397464.               f).   101-209. 
114-1377.                 .s.  9590483. 
15156-66886.         11.  200-1211. 
227-5021.               14.   122-625  yds. 

3. 

6. 

9. 
12. 
15! 

4475-105045. 
10-867. 
40-52753. 
25-749445. 
58-4905  acres. 

Exercise  LXXHI.— Page  121. 

1. 

4. 

16  1524. 
-23296. 

2.  2-3806. 

5.   1-S316. 

3. 

6. 

•43876. 
•00521. 

ANSWERS. 


217 


7. 
10. 
13. 
16. 
19. 


3-9249. 
•01. 

2-5527. 
-2318  inches. 
•146. 


8.  1-405. 

11.  -6322. 

14.  15-809. 

17.  36-002  grains. 

20.  13  -75  yards. 


9.  168-098. 

12.  8-3416. 

15.  173-03863. 

18.  -099. 


Exercise  LXXIV.— Page  122. 


1.  15-544. 

4.  5-4008. 

7.  9-6142. 

10.  803-2104. 

13.  334141 -402  sq.  in. 

16.  117-04936022  mi. 


2.  240-37086. 

5.  2474-11. 

•000072. 

-040527. 

14.  9-75  pounds. 

17.  728-9271. 


8. 
11. 


B.  -0273238. 

6.   -26928. 

9.   -310104. 
12.   1-010009. 
15.  334-00692  pounds. 
18.  312-275  pounds. 


1.  3-07. 
5.  1240. 
9.  20200. 


1.    -1875. 

5.   -15625. 

9.    -06875. 

13.  24-008. 


Exercise  LXXV.— Page  124. 

2.  50-615625.       3.  800.  4.   -006446875. 

6.   -00075.  7.    -00016125.     8.   -568. 

10.  22600.  11.    -082.  12.  83. 


Exercise  LXXVI.— Pag©  125. 

2.  -75.  3.   -625. 

6.  -025.  7.   -0375. 

10.  -078125.  11.    -008. 

14.  3-525.  15.  46-3125. 


Exercise  LXXVIl.— Page  127. 


8.  ^^oV     9.  4TiH.    10.   IIU. 


5.    Tf^. 


4.   -225. 
8.    -875. 
12.  6-6. 


6.  ni 

12.  2U. 


Exercise  LXXVm.— Page  128. 

1.  6.:!  .'-uii.i349443052.  2.   ^24;   •03271180i5. 
3.   9^928;  2 •297.                     '  4.  3-6  ;    1-145. 

Examination  Papers.  —Page  128. 
I. 

2.  U;  TiVtr;   -000011.  3.    ^017359;   -0005. 

5.   -714285;  |JH. 

II. 


4.    -120.508;   -13. 


1.    -375;   -000000375;  356-315375;   160000. 


ihv ; 


4  0    J      T 


irr. 


2.    -01825. 
5.  8:    6400. 


ELEMENTAKY    ARITHMETia 


m. 


1.   -9525. 

1.   1;tx28. 

2.  24-975024;  500-5. 
5.  -rV. 

IV. 

1.   1  1214727. 

1.  2r.20;  r>i. 

2.  ':a:v2\. 
5.  dii 

V. 

1.  1. 

2.   -OOOOi:   -00009999. 

3.  rfir;  151;  1. 


3.  $3000,  $6900. 


5.  1-60546875. 


1. 

4. 

7. 

10. 


Exercise  LXXIX.— Page  ISe. 

92d.  2.  1104  far.  3.  £29  158.  5d. 

£309  055.  5.  240(M.  6.  oGOd. 

£4  Is.   5H.  8.  £29  16s.   lid.  9.   183839  far. 

3209  far.  11.  £328  16s.  4d.  12.  96028  far. 

Exercise  LXXX.— Page  133. 

65296  oz.  '  2.  86  oz.         3.  13cwt.  521b.  13oz 

2  t.  Tcwt.  741b.  1  oz.       5.  4933  Oz.     6.  25t.  16cwt    '     " 


Exercise  LXXXL— Page  134. 

16  oz.  2.  24  lb.  10  oz.  3  dr.  2  scr.         3.  32  lb.  5  dvrt. 

5460  gr.        f).    ir.si  i:r.  i"..    1 J  lb.  '.»  <.z.  f) -Iv.  ■ 

Exercise  LXXXII.— Page  135. 


65142  in. 

1  mi.  138  per.  3  yd.  2  ft. 

462  ft. 


2.  1  mi.  66  per.  2  ft 

4.  36  ft. 

6.  232  fath.  4  ft. 


1. 
4. 

7. 

9. 

13. 


ExEKcisK  LXXXm.— Page  136. 

12  a.  77  sq.  rd.       2.  117900  in.  3.  4  cu.  ft.  1557  in. 

60  c.  9  cu.  ft.  f).  75506904  sq.  in.     6.   135424  cu.  in. 

Exercise  LXXXIV.— Page  138. 

662400  sec.         2.   120  bu.  2  qt.  3.  678  pt. 

2311  pt.  5.  335  gal.  2  qt.  1  pt.  6.  556  pk. 

61  bu.  25  lb.       8.  1  wk.  2  da.  "^  hv.  14  min.  53  sec. 

74  bu.  34  lb.  10.  6739740  st        11.  12  c  40  ft. 
Thursday. 
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Exercise  LXXXV.— Page  140. 

1.  174  lb.  3  oz.  2.  74  cwt.  21  lb.  3  oz. 

3.  88  rd.  5  yd.  1  ft.  6  in.  4.  £34  14s.  8d. 

5.  43  bu.  1  pk.  1  pt.  6.  95  Vd.  5  yd.  2  ft.  3  in. 

7.  6  wk.  3  da.  6  h.  50  min.  33  sec.  8.  22  rd.  2  yd.  8  in. 

Exercise  LXXXVI.— Page  141. 

1 .  7  lb.  8  oz.  6  dr.  1  scr.  1 9  gr.  2.  19  mi.  280  rd.  4  yd.  1  ft.  6  in. 

3.  58  ac.  146  sq.  rd.  25^sq.  yd.  4.  5  mi.  311  rd.  5  yd.  2  in. 

5.  £27  17s.  4d.  6.  158  sq.  p.  18  yds.  2  ft.  36  in. 

7.  142  bu.  2  pk.  5  qt.  8.  79  lb.  3  oz.  5  dwt.  4  gr. 

9.  31  gal.  2  qt.  1  pt.  10.  22  sq.  rd.  12  yd.  4  ft.  128  in. 

11.  1  cwt.  85  lbs.  12.  72  mi.  253  rd.  1  ft.  6  in. 

Exercise  LXXXVII.— Page  142. 

1.  90  cwt.  82  lbs.  13  oz.      2.  50  lb.  2  oz.  7  dwt.  3  gr. 

3.  75  da.  23  h.  34  min.  40  sec.  4.  £600  9s.  e^d. 

5.  4985  cwt.  25  lb.  6.  1  lb.  1  oz.  12  dwt. 

7.  150  a.  115  sq.  rd.         8.  23058  gal. 

9.  88  mi.  122  rd.  3  yd.      10.  5  oz.  19  dwt. 

11.  £280  5s.  9id. 

12.  662  mi.  4  fur.  28  rd.  3  yd.  2  ft.  2  in.  13.  2739bu.  1  pk.  5qt. 

Exercise  LXXX VIII.— Page  143. 

1.  £15  9s.  7d.  2.  12  lb.  9  oz.  15  dwt.  18  gr. 

3.  16  t.  2  cwt.  38  lbs.        4.  -,\^  pt. 
5.  2  cu.  yd.  6  ft.  960  in.      6.  8. 

7.  IO3V  8.  iim. 

9.  5H.  '  10.  2  bu.  3  pk.  3f  qt. 

11.  25  demijohns.  12.  5  weeks. 

Exercise  LXXXIX.— Page  144. 

1.  3  pk.  1  (jt.  U  pt.  2..  213  rd.  1  yd.  2  ft.  G  in. 

3.  4  yd.  2  ft.  b\  in.  4.  96  rd. 

5.  17  cwt.  50  lbs.  6.  88  rd.  26  yd.  8  ft. 

7.  £1  12s.  lO^id.;  £5  2a.  Si^ld.  8.  4  da.  23  hr.  28  min. 

9.  1  II).  7 ,53  oz. 

Exercise  XC— Page  145. 

1.   bV-  2.   iohno.  3.   -yj-o-.  4.  mri-nr* 

5.   i.  6.    ,3''h«.  ■      7.     ...Irrn.  8.    -,\i^. 

9.  ^Wc-        10.  Hf.  II  1-'.  13. 
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ELEMENTARY    ARITHMETIC. 


1.   151  »|.  r.l 
4.  47  mill.  (I .-' 
7.  309  rods. 


1.  £-52r). 
5.   -3125  pk. 
9.   •625fath. 


1. 

5. 

9. 

13. 


o. 

9. 
12. 
15. 
19. 
23. 


ExEUCisK  XCI.— Page  146. 

•  oz.  15  dwt.  18  gr. 
11  hr.  55  min.  40^  sec. 
^     155<J  lb.  4  oz. 
11.  2  da.  12h.  55min.  21sr 

Exercise  XCII.— Page  146. 

2.    -282  t.  3.   -78125  02. 

G.  £*9-26875.     7.   17-895  cwt. 
10.   -71.  11.   129-78  hr. 


$192. 
$2t(;7.50. 
$381.75. 
$1668.50. 


Exercise  XCIil.- 

2.  $148.50.         :^ 

6.  $015. 

10.  $35.55. 

14.  $44.04. 


Page  147. 

$436.80. 
7.  $196. 12^ 
11.  $101.85. 
15.  $32753.12i. 


3.  10*d. 
6.   88.  9d. 
9.   128.  6id. 


4.    -775  mi. 

8.  7-875  bu. 

12.   -001625  1. 


•1.  $:}ss. 
8.  s;j0.s. 
12.  $124.20. 


ExER-iSE  XCIV.— Page  148. 


12H  lb. 

$7l52.3im. 
$2.10.    ^ 
4166jyd. 
$1736. 23i. 


3.  $65.10iV. 

7.  £34  12s.   Id. 

10.  6|  oz. 

13.  $173,743"... 

17.  98  yd. 

21.  $1108.80. 

24.  $880. 


4.  3UH. 

8.  5s.  2d. 

11.  $567,525. 

14.  7  hr.  11  min.  8 sec. 

18.  30?  yd. 

1?  V  ••     :  ^o^d. 


Exercise  XCV. 


■Page  152. 


10;  100;   1000;   10;   100. 

(1)  172-448  m.;  (2)8«)2-05m.;  •83mm.;  (3)365-6m.;  391B^m. 

$272,185.        6.  $1801325.        7.  7-6375  ml.        8.4800  km. 

Exercise  XC VI.— Page  153. 

12000000  sq.m.     2.  8-35  sq.m.    3.  $155163-648;  101-01^ ares. 

Exercise  XCVII.— Page  154. 

•00514  cu.  m.  2.  8-765345  cu.  m. 

1219-24940201  cu.  m.  ;   1219249-40201  cu.  dm. 

Exercise  XCVIII.- Page  154. 

84  1.  3.  17-54  1.         1.   2  cents.  5.  $10-546875. 

1000  1.        7.  4J  gal.  -s.  $3.67-i3j  gained. 
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8. 
10. 


$72. 

4479a 


Exercise  XCIX.— Page  155. 

Q.  3.  2-47  grm.  4 

6.  30-864  gr.  T 

grm.;  5443iH  grm.  9, 


1-03575  kgrm. 


Exercise  C— Page  157. 

1.  72.  2.  $15.  3.  23  s 

5.  14  men.  6.  45.  7.  40  %. 

9.  60%;  36A%.  10-   HOO.  11.  $1200. 

13.  208|a.  14.  $4.  15.  $100. 

Exercise  CI. — Page  158. 

2.  $l5.^0'.  3.  $10. 

6.  $112*.  7.  $2500. 

10.  $1.75.  11.   3i  %. 


1.  $14.40. 

:..  $247. 

'.».  $788.75. 

-  2  %. 


Exercise  CII.— Page  159. 


1.  $18. 
5.  $100. 
9.  $2.o00. 
13.  $5276. 


2.  $11.20. 

6.  $110.40. 
10.  $7000. 
14.  $3739.20. 


3.  $15  20. 
7.  $166.25. 
11.  $70000. 


12-021  grm 
2 -152217  Jb. 
321-76  gr. 


4.  $10.50. 
8.  75  %, 
12.  57  a. 


4.  $30. 
8.  7500  bn 
12.  $16.45. 


4.  $11.25 

8.  $65.20. 

12.  $9600. 


1.  $100. 

C.  $8400. 


Taj^es.— Page  160. 
2.  $120.  4.  A  ct.  ;  $5.76. 


7.  $3000. 


8.  $15000. 


1.  $1183.50. 

5.  m  %. 

9.   S45.80. 


7.  $400. 


Profit  and  Loss.— Page  161. 


2.  $567;  $1-13^. 
6.  $1.50. 
10.  $1.45. 

Exercise  CIIL- 

3.  $12.75. 
8.  $500. 


25  %. 


$72 


^n 


11.  $5.07. 
-Page  163. 

1.  i^f) '^    f). 


4.  20%. 
8.   $135.70. 
12.  211  %. 


$289.80;  ^'r 


Exercise  CIV.— Page  161. 

i.  $30.              2.  $38.50.            3.  $236-412.  1.  $r)(;s.05. 

5.  $151.50.       <;.  $236.64.          7.  $314.60.  8.  sl.'i. 

9.  |729.90i.   10.  $198.66.        11.  $311.64.  12.  $96738. 


222  ELEMENTARY    ARITHMETIC. 

\:\.  S0(;.1H.     14.  -  1').  SI887.60.    16.  $934.92. 

17.   Sn-Oaft...  18.  .     [\K  $i:J06.&4.     20.  87. 

21.   7^  22.  i>  /  .  23.  $3500.  24.  $3?50C. 

_>r>.   >■■!•<'•<•  2R.  3  vrs.  27.  3  yrs.  28.  Oct,  i    iry6 


i.xi:K(  isi:  V.  \.— Page  1"  ' 

1.  sIlM  k;...  2.  $1215.50...  ..  $fJ-8992. 

1.  .^k;«;.5«;.  5.  $129-856.  6.  $541.2)... 

Exercise  CVL— Page  169. 

1.  $1168.70.  2.  $375.  3.  $900.  4.  On  6  mos. 

5.  $2100.  6.  Gain  $50.        7.  $155.82.      8.  $242.32. 

9.  $1.25.  10.  Tho  first  is  cheaper  by  $508.76. 

Exercise  CVII.— Page  171. 

1.  $17.20;  $r>n.:  ><n  o.  $3.60.  3.  ^........  . 

4.  $74.53...  :.    $714.28.  6.  $523.80. 

7.  $1723.75.  -    «i«1.  9.  $336. 

I'.M'.ia  isK  C\  iii.      Paj^e  173. 

1.  GSl,  oTO.         2.  $125,  $225.  $150.     3.  $150,  $200,  $250 

4.  112a.;  98a.    5.   1520 bu.;  2280 bu.    6.  $60810|^;  $291893'7. 

Exercise  CIX.— Page  174. 

1.  $60;  $144;  $96.  2.  $3900;  $4800;  $.3300. 

3.  $14.40;  $9.60.  4.  $6.30;  $5.25;  $4.20. 

5.  A,  $7507.50 ;  B,  $8872.50.     6.  $1080;  $1260;  $1440;  $1620. 

Exercise  CX.— Page  175. 

1.  $21.60;  $23.04;  $25.92.  2.  $525;  $500;  $4bu. 

3.  $1440 ;  $2385.  4.  $3900  ;  $2925  ;  $975. 

Exercise  CXI.  —Page  176. 

1.  34-25.  -2.   :\2-2±..  3.  493-33...         4.  54-4. 

5.  44.  s.  $2.06i.  9.  Lost  30  c^  '>. 

10.  44^  <  11.   12  carats. 

12.  225  bbl.  at  •:<•>.,. U  ;   L^JU  bbl.  at  $6.75. 

13.  $2.  14.  4  ft.  7  in. 
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Exercise  CXII.— Page  179. 


;;  _ 

17. 

2. 

19. 

3. 

24. 

4. 

25. 

."). 

3G. 

6. 

75. 

7. 

95. 

8. 

49. 

9. 

64. 

10. 

37. 

11. 

47. 

12. 

56. 

i:J. 

625. 

14. 

512. 

15. 

343. 

16. 

707. 

17. 

906. 

18. 

857. 

19. 

2401. 

20. 

6325. 

21. 

5008. 

22. 

4385. 

23. 

6671. 

24. 

7854. 

25. 

•47. 

26. 

•27. 

27. 

•32. 

28. 

•02. 

20. 

•0707... 

30. 

•8449... 

31. 

•946... 

32. 

•948.. 

■  '• . 

4^1109... 

34. 

1-9. 

35. 

8^426... 

36. 

2^529 

,7 

3^794... 

38. 

7-08. 

39. 

73^6. 

Exercise  CXIIL— Page  181. 

1.  40  rods.  2.  S640.  3.  30  ft.  square. 

4.  125.  5.  66  yd.  by  22  yd.         6.  63  ft.;  42  ft. 

7.  85  yd.;  85  cts.       8.  246  ft.  11-39  in.         9.   250  ft.;  125  ft. 
10.  57.  11.  20  yd.  by  4  yd.         12.  $1496. 

Exercise  CXIV.— Page  183. 

1.  96  sq.  ft.  2.  91  sq.  ft.       3.   525  sq.  ft.     4.  18f  sq.  yd. 

5.  351i  sq.  yd.       6.  470  sq.  ft.     7.  $14.43^.        8.  4^  acres. 
9.  1404  bricks.     10.  5  sq.  ft.  142i  sq.  in. 

Exercise  CXV.— Page  183. 

1.84  yd.  2.  26 1  yd.  3.64  yd.  4.1381yd. 

r>.  S48.  6.  $57.60.  7.  $29.16f. 

Exercise  CXVI.— Page  184. 
1.  126  yd.     2.  578  sq.ft.     3.   115iyd.     4.  57|  yd.     5.  $6.80. 

Exercise  CXVII.— Page  185. 
1.  II^tS- sq.  rods.         2.  $91.94...  3.  6.  4.   192  sq.  ft. 

Exercise  CXVm.— Page  186. 

1.  144  sq.  ft.  2.  4  times  as  great.  3.  $26.88. 

4.  $32-256.  5.  4  chains. 

Exercise  CXIX.— Page  188. 
1.  22-02..  ft.      2.   19-2...  ft.      .1.  no  ft.       A.  96  ft.       5.  85ft. 
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Exercise  CXX.— Page  189. 

1.  176Hyd.         2.  50U  acres.         3.  150 f  ft.        4.  1I2A  ft 

5.  -4543  ..  ml. 

Exercise  CXXI.— Page  190. 

1.  240  cii.  ft.  2.  95  cu.  ft.  3.  187^  cu.  ft. 
4.  45^cu.  ft.                5.   IGOOO.                     6.  I116A. 

7.  9  ft.  8.  4|  ft.  9.  21-97  cords. 

10.  287280  cu.  in.;  1036087  gal.  11.  2-7G9  gal. 
12.  5r>2i  lb.                   13.   2i«  in.  14.   16J  ft. 

15.  22-005...  in.  K;.   28-8827  in. 

Miscellaneous  Problems.— Page  192. 

2.  16  days.  3.  5  days.  4.   9  mos.  5.  5  days. 
7.  6jhr.              8.  8  days.           9.  3i^  days.       10.  13j  dnys. 

11.  14?  days.      12.  13Mays.     14.  5H^  days.    15.  15  days. 

16.  24  days.        17.  8A  hrs.        19.  3^  days.      20.  13)  i  days. 
22.  Man  27  A  da.;  boy  120  da.     23.  Man  90  da.  ;  boy  1  HO  da. 
24.  Man  28  da. ;  woman  40  da.     25.   Woman  30  da. ;  boy  40  da. 
27.  24iTmin.     28.  24  hrs.  29.   23i^  min.      30.  17i  min. 
32.  180  min.       33.  72  min.        35.  $23030.  36.  35  ft. 

37.  $1582.  38.  $2843.75.     40.  $10500.  42.  8  dayi^. 

43.  $1827.  44.  38|  days.     45.  $94.50. 

48.  7  h.  38i\  min.  49.  3  h.  16A  min. 

51.  6  h.  24  min.;  6  h.  41 1\  min. 

52.  4  h.  18,«j  min.,  4  b.  21  ,»r  min.  53.  4h.  54Anim.;  6  r 

54.  1  h.  4  A  rain.,  3  h.  13iimin.,  6  h.  27,»3  min.,  8h.  36i|min 

55.  4  h.  5 A  min.,  4  h.  38,-,-  min.  5G.  1  h.  38 ,»  mir. 
59.  73  ml.                        60.  3  hr.                     62.   jS  distance. 
63.  45  min.,  135  min.     64.  5  ml.,  1  ml.         66.   10  oranges. 
67.  fio, glasses.                 69.  $10.                      70.  $11520. 

72.  48  ml.  73.  24  ml.  75.  180  leaps. 

76.  Man  '90  s^^ps;  boy  285  steps. 


The  W.  J.  Gage  Co.'s  Publications. 

PROBLEMS    IN    ARITHMETIC 

FOR    PUBLIC    SCHOOLS. 
By  CHAS.  CLABKSON,  B.A.,  Principal  Seaforth  Collegiate  Inst. 

■■■■■■■■■■■■■■■■a 

-     -     PREPARED     FOR     -     - 

SENIOR  CLASSES, 

ENTRA  NCE  EX  A  MINA  TION, 

PUBLIC  SCHOOL  LEAVING, 

PRIMARY  EXAMINATION. 


The  Laboratory  Plan  Applied  to  firithmetie. 

Praetieal  Help  for  Busy  Teachers. 

SCHOLARS^  EDITION  COXTAIXS 

Introduction  and  Review  Questions  -^16  pages 
practical  suggestions  and  selected  review  questions. 

Entrance  Examination  Papers— Complete,  1873  to 
1892. 

Public  School  Leaving  Papers— Set  of  14  papers. 

Type  Solutions— 20  pages  of  great  variety. 

Primary  Examination  Papers— 1873  to  1892. 

TRICE,       -       30    CENTS. 


1  KACIIKIIS*  EDITION  CONTALNS 

Answers  to  all  the  Problems,  and 
Skeleton  Solutions  to  several  hundreds  of  the  prob- 
lems ;  short,  clear,  useful  in  the  class-room. 

PIIICE,       -       60    CENTS. 


A   PRACTICAL    BOOK    TUAT    WILL    HELP   YOU. 


Tbb  W.  J.  Gaob  Co.'g  Public ATiiwa. 


THE  PUBLIC  SCHOOL  ALGEBRA 

OS    TMK 


BV 

O.  OLARKSON.  B.A.,  Prin.  Coll.  In«tltate.  Seaforth,  Oni. 


Intoii." 
gOUlo  t.. 

All  (Ipfi-i: 

W\ 

nai 

juiiinr  i)iii>il-'. 

the  learner,  u 

rises.    The 


list   (.1 


and  n  lon^: 

pruiM'riv  ^rrmletl  set  -  tlu*  pupil 

ana  malce  hirt  o\vTi -.  m.     He  is  I  .       i 

arithmetic  l)y  i  ■^trtuted  and  tinuly  tjriulcd  exer<'iH»-.'i,  induc- 

tive quef«tiou'!<,  '  -.  etc. 

The  guiding  ,  .     -  of  tl)e  lx>ok  are  these  : 

1.  Follow  the  line  of  least  resistance. 

9i,  Seek  practical  applications  from  the  befdnaing. 
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the   topics.    Select  the  easier  first.    Postpoae  all  difllcol- 
ties  to  a  later  stare. 
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